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AGRICULTURAL SCIENCES
1. Spread of Sclerotinia stem rot of soybean
from area and point sources of apothecia

S. H._WEilllLQ, X. B. YANG , and C. A. MARTINSON
Department of Plant Pathology, 3 5 1 Bessey Hall ,
Iowa State University, Ames, IA 50011
In 1995-96, spread of ascospores of Sclerotinia
sclerotiorum (Lib.) de Bary from area and point sources
of apothecia was quantified as disease incidence in
transects and plots in soybean fields. Disease
incidence was highest close to an area source of
inoculum in a corn field and decreased with increasing
distance from the edge of a soybean field adjacent to
the corn field . Disease gradients in the soybean field
were best described the Kiyosawa and Shiyomi (simple
exponential) model (R 2 = 0.86) .
Disease incidence in transects in noninfested
areas of a soybean field increased with increasing
distance from the edges of soybean and corn area
sources of inoculum , reached a maximum at 10-12 or
18-20 m from the edge of the area sources, then
decreased between 10- 12 and 32 m or 18-20 and 45
m.
Disease incidence was higher in transects
perpendicular to corn area sources of inoculum that in
transects perpendicular to soybean area sources of
inoculum than in transects perpendicular to soybean
area sources of inoculum. Disease incidence was
highest, but fluctuated, in transects spanning the entire
length of the non-infested part of the soybean field
sandwiched between two inoculum area sources in the
western third of the field. In a separate experiment,
disease incidence decreased with increasing distance
from point sources of apothecia placed at the centers of
irrigated soybean plots.

2. Vector manipulation: A new method for
transmitting rose rosette disease
A.J:: LEESJ_Elli and J. H. HILL
Department of Plant Pathology Iowa State University,
Ames, IA 5001 1
Grafting buds from rose rosette-diseased plants
has been shown to be an effective means for
augmenting the disease as a biological control for
naturalized multiflora rose in Iowa . However, the
grafting procedure is exacting, somewhat labor
intensive, and the success rate can be subject to
weather extremes, especially drought.
In field trials we have found that direct manipulation
of mite colonies from infected plants displaying stage 1
and 2 symptoms of rose rosette disease (RRD) can be
an effective means of transmitting the disease. This

method is less labor intensive and may be useful for
inundative inoculations needed to treat multiflora rose
infestations in wooded areas.
Unfortunately this new method utilizes far more
inoculum than the graft transmission method. It may be
that augmentation of RRD by vector manipulation will
only be practical following an initial augmentation by
graft inoculation to generate the inoculum needed .

3. Development of an education network to
enhance math, science and technology skills by
applying precision agriculture technology .
T. A. BRASE and B.._A.-8.ERQUAM
Project Director, Precision Agriculture Education
Network 1501 E. Orange Rd ., Hawkeye Community
College, Waterloo, IA 50704
Agriculture is beginning a new era in technology
with the use of Global Positioning Systems (GPS),
Geographic Information Systems (GIS) and computers
becoming more common . The effectiveness with which
an industry adapts new technology isn't just based on
cost, but also how the educational needs for that
technology are being met. Providing fundamental skills
in science, math and computers are central to learning
the use of most any technology .
A two-year Associate of Applied Science Degree
(AAS) curriculum in Agriculture and Food Technology
was developed during a Phase II (1995-1997) National
Science Foundation (NSF) funded grant at Hawkeye
Community College. A Phase 11 (1997 - 2000) NSF
grant has been awarded to create a network of
participating schools to validate this curriculum as a
national model and use it to enhance science and math
skills and to assure a variety of career pathways. The
final result will be an educational network of K -1 2,
community colleges and universities providing a
coordinated education in Precision Agriculture.
Community colleges participating in this project will
be developing modules, lesson plans and lab exercises
in agriculture technologies that can be used to create
new courses or integrate into current courses. K-12
schools will develop lab exercises to enhance math and
science skills by applying agriculture technologies
appropriate for their institutions.

4.

On-the-go automatic weighing system for a
commercial combine

M,A._AL-MAHASNEH and T.S. COLVIN
and
Bio-Systems
Department of Agricultural
Engineering, Davidson Hall, Iowa State University,
Ames, IA 50011 and National Soil Tilth Laboratory of
USDA-Agricultural Research Service, Ames, IA

A commercial combine (CaselH 2166 AFS) 1
equipped with a yield monitor and Global Positioning
System (GPS) was modified to include a weighing
system in the clean grain tank. The scale (Weightronix
1015) was able to output its current reading two times
per second to a data-logger. The readings from the
yield monitor and scale could be matched to check the
accuracy of the yield monitor totals as well as the
individual readings that would be used to make a yield
map.
This paper describes the development of the
weighing system and some initial tests of the yield
monitor and scale systems.
1 Trade names are provided for the benefit of the
reader and do not imply endorsement or preferential of
the products by Iowa State Univ. or by USDA.

With the increase in large swine production in
recent years, Iowa farmers have been forced to apply
swine manure to soybean fields. While there have
been reports of increases in soybean yields with the
appl ication of animal wastes, there has been little
research of the affects of animal wastes on soybean
pathogens. In 1996 and 1997, liquid swine manure, or
inorganic fertilizer with equivalent N, P, and K, were
applied to the soil in bands or broadcast, and then
incorporated into the soil. The soybeans were planted
either in-between or with the bands when the manure
was banded. The manure was applied at 0, 3,000, or
6,000 gallons per acre at late April and early June. Two
experiments were run in 1996 and three in 1997.
Planting soybeans with the bands of manure
decreased stand counts when compared to the manure
broadcast across the plot or placed between the
soybean rows. Applying swine manure during late
spring , one week before planting, resulted in lower
stand counts. Applying manure or inorganic fertilizer
resulted in lower stand counts than no manure or
inorganic fertilizer was applied . In one field during
1997, plot where Phytophthora resistant seed was
planted with no manure or inorganic fertilizer produced
significantly higher yields .

5. Geographical differences in drought responses
of hard maples native to Iowa and the eastern
United States
R ST HILAIRE and W.R. GRAVES
Department of Horticulture, Iowa State University,
Ames, IA 50011
Seedlings of hard maples (Acer saccharum Marsh .
and Acer nigrum Michx. f.) from central and eastern
Iowa, and the eastern United States were grown in a
greenhouse for 2 years with two irrigation frequencies
to assess regional differences in plant development and
water relations. Leaves from central Iowa had the
highest specific mass (5.97 mg/cm2) , trichome
frequency (531/cm2), and stomate frequency (628/cm2) .
Plants irrigated frequently had more stomates (596/cm2)
than plants irrigated sparsely (483/cm 2), regardless of
the region . Traits similar across regions but higher with
frequent irrigation included surface area and mass of
lamina, shoot-to-root ratio, the ratio of lamina area to
stem xylem diameter, and leaf water potential. Sparse
irrigation caused a comparatively large decrease in
stomata! conductance of plants from central Iowa, and
pressure-volume analysis showed no regional or
irrigation effects on leaf osmotic potential at full turgor.
Principal component analysis of traits of leaves
obtained from nature over 2 years identified a unique
group of hard maples in central Iowa. But, the lack of
many geographical differences in seedling growth
raises doubt regarding the relevance for the landscape
of foliar variation.

POSTERS
7. Relation of pH to mycelial growth and conidial
germination of Fusarium so/ani f. sp. glycines,
causal agent of soybean sudden death syndrome
S. SANOGO, P VANCE, and X.B. YANG
Department of Plant Pathology, Iowa State University,
Ames, IA 50011
Mycelial growth and conidial germination of
Fusarium solani f. sp. glycines, were evaluated in the
laboratory on plates of potato-dextrose-agar (PDA)
medium at nine pH levels: 3.6, 4.7, 5.8, 6.1, 6.6, 7.4,
8.2, 9. 1, and 9.8. To obtain these pH levels, PDA was
amended with lactic or potassium hydroxide solutions.
Nonamended PDA plates served as control (pH=5.8) .
To determine mycelial growth , PDA plates were
inoculated with a 5-mm mycelial plug of F. so/ani and
incubated at 22 C in the laboratory under 12 hr light
provided from a cool-white fluorescent lamp followed by
12 hr darkness. After 7 days, the mean colony
diameter was assessed and the colony area was
computed using the formula for the area of a circle .
Colony area increased with increasing pH up to 9.1 and
then declined at pH=9.8. There was a striking
difference in colony pigmentation, which varied from
reddish purple (pH 3.6 , 4.7, and 5.8), dark blue (pH
6.1, 6.6 and 7.4), to light green (pH 8.2, 9.1, and 9.8).
Conidia masses produced on colony surface were
apparently more abundant at pH~6 than at pH>6. To

6. Phytophthora sojae and damping-off of
soybeans In response to swine manure applications
L M OELKE and C.A. MARTINSON
Department of Plant Pathology, 351 Bessey Hall, Iowa
State University, Ames , IA 50010
2

present impact of tourism is analyzed within the context
of the political, economic, and socio-ecological
situations of each group. Finally, an attempt is made to
understand the implications of ethnic tourism for the
future of the Bagyeli.

assess conidial germination, PDA plates inoculated with
conidia of F. solani were incubated at 22 C in the dark.
After 6 hr, the percentage of conidia that germinated
was similar across all pH >3.6, with germ tube being
longer with increasing pH. However, at pH=3.6, conidia
germination was observed after 21 hr. Results of this
study indicate that pH could , in part, explain the
variability of colony pigmentation known to occur in
Fusarium solani f. sp. glycines.

10. The Charles R. Keyes Collection NAGPRA
project: process, results, and the future
R.M._LlLLlE, S.J. SCHERMER , L. FORMAN , and J.
ROBINSON

ANTHROPOLOGY
8.

Office of the State Archaeologist, 700 Clinton St. Bldg .,
The University of Iowa, Iowa City, IA 52242

Surfers, tourists, and acculturation

The Charles R. Keyes Collection of the State
Historical Society of Iowa (SHSI) contains over 108,000
items collected by Keyes and Ellison Orr, or donated to
them, between 1920 and 1948, primarily from Iowa
archaeological sites. The SHSI received an extension
for the Keyes Collection on the deadline for compliance
with the Native American Graves Protection and
Repatriation Act (NAGPRA), Public Law 101-601 .
Human skeletal remains and funerary objects in the
Keyes Collection were inventoried in 1996-1997 by the
Iowa Office of the State Archaeologist (OSA) under an
agreement with SHSI through a special state
appropriation and a Department of the Interior, National
Park Service grant.
The Keyes NAGPRA project included inventory of
human skeletal remains, artifact examination,
documentation review, development of a database in
Microsoft Access v. 7.0, and compilation of an
extensive bibliography on Oneota culture available on
the World Wide Web . Tribal consultation and a public
conference also were significant aspects of the project.
The Keyes project database and Oneota bibliography
provide rich resources for students, teachers, and
professionals interested in Iowa history and prehistory
in an electronic format that enhances the research
potential of the collection . Tribal consultations have
resulted in continuing cooperative efforts between OSA,
professional archaeologists, and tribal members.

B_.J) WOOD
University of Iowa , Department of Anthropology .
MacBride Hall , Iowa City, IA 52245
In the past ten years , ecotourism has grown to
become Costa Rica's largest industry. The drastic
change in the economics of the country has led to
several changes culturally and ecologically. One of the
most significant cultural changes is that of rapid
acculturation among many Costa Ricans due to the
sudden influx of tourists from all over the world . The
surfers of the Quepos area share some of the strongest
social , cultural, and economic ties to the transient
tourist population. The surfers often act as cultural
intermediaries between the locals and the tourists ; this
phenomenon leads to both positive and negative
consequences for the entire community of Quepos. I
have explored some of these consequences through
my field research .
9. Mixed Messages:
Bagyeli of the Lobe

Ethnic Tourism and the

S .__'b'lLGOX
Grinnell College, Grinnell, IA 50112
This essay is based upon field research in three
Bagyeli "Pygmy" encampments in the South Province
of Cameroon near the beach resort town of Kribi. Like
other Bagyeli groups that are currently adapting to a
sedentary lifestyle, these three groups are confronting
a number of external influences that they previously
manipulated through their nomadic lifestyle. Amidst the
dramatic changes already underway due to
sedentization, ethnic tourism presents a particularly
unique and confusing situation for the Bagyeli of these
three encampments. A history of tourism in the area is
discussed. In addition, a comparison is made with
certain groups of the San of the Kalahari Desert. These
groups share a similar social status with the Bagyeli,
and have also become hosts to ethnic tourists . The

11 . The recovery of a Paleoindian Gainey type
fluted projectile point from the Wolters Site,
13D8512, Dubuque County
M L ANDERSON
Office of the State Archaeologist, 306 Eastlawn
Building, The University of Iowa, Iowa City, IA 522421411
During the 1996 survey of a proposed borrow area
for the reconstruction of U.S. 52 in Dubuque County, a
fluted projectile point base was recovered from the
pasture covered surface. Analysis of the point base
3

13. A preliminary anatomical and developmental
light-microscopic study of a Chinese wild-type
soybean line exhibiting male sterility

indicated a likely affiliation with Gainey type fluted
points from the Paleoindian period . These points were
originally described as a result of research at the
Gainey site, 20GS49, located near the center of
Michigan's lower peninsula. A Gainey-like complex
including Gainey type fluted points has also been
identified in Wisconsin This paper will review the
Wolters site as a whole, describe the Gainey type
projectile point recovered at the site, and discusses the
presence of fluted Paleoindian projectile points in
northeast Iowa.

M.B _SMIT~ . H.T. HORNER 2 and R.G . PALMER 3
Department of Botany and Bessey Microscopy
Facility, 1·2 and USDA ARS CICGR 3 and Departments of
Agronomy and Zoology/Genetics, 3 Iowa State
University, Ames, IA 50011
The purpose of this study is to determine the
temporal and spatial parameters leading to the
degenerative process that results in male sterility. In
the sterile line, microsporogenesis seems to be normal
until after meiosis II is completed, when the microspore
tetrads have been released from the encasing callose .
The first irregularities are discernible between the early
and late microspore stages. One or several of the
following events occur: 1. Instead of progressively
becoming vacuolate and disintegrating, the tapetum
persists and may press against the microspores; 2. The
endothecium
may
develop
secondary
walls
prematurely, and the microspores collapse; 3. The
middle and/or parietal anther wall layers may enlarge
grossly; 4. The tapetum may degenerate prematurely,
and the tapetal cytoplasm may be found dispersed
throughout the !ocular cavity; and 5. Darkly staining ,
granular material from the tapetum and/or parietal and
middle wall layers amass in the locule and in the four
wall layers, while microspore exine formation is
sporadic. After microspore mitosis, the pollen does not
engorge with reserves. If not collapsed earlier, the
pollen may collapse at this late stage. When the fertileline tapetum normally disintegrates, the male-sterile
tapetum appears as a thick , densely staining layer
and/or unusually large amounts of granular material
occur in the wall layers. The associated pollen that has
not yet collapsed, is highly vacuolated and not
engorged with reserves.

BOTANY

12. Floral nectaries in soybean: Engineering a
system to improve cross-pollination for
commercial hybrid seed production

1::iI HORNER
Department of Botany and Bessey Microscopy Facility,
Iowa State University, Ames, IA 50011-1020
Floral nectaries are heteromorphic structures
associated with flowers that produce fluids and/or
volatiles that attract insects. This is a positive event for
both insect and flower, and in the latter situation
enhances the potential for cross-pollination . Soybean
flowers are hermaphroditic and typically self-pollinate
even though the flowers have nectaries that attract
insects and allow for limited cross-pollination. At the
present time, however, there is no commercial
production of hybrid soybean seed. Recent studies
indicate that there are several male-sterile lines that
may be suitable for hybrid seed production. In order to
utilize these lines effectively, a system for enhanced
attraction of insects needs to be developed.
Preliminary results suggest there are soybean lines
whose nectaries seem to produce highly attractive
volatiles.
The soybean nectary is donut-shaped and
encircles the base of each gynoecium. The nectary
ridge epidermis is studded with stomates that exude
volatiles . Microscopic observations show that the
nectaries have a developmental stage related to
volatiles production. Comparison of these stages
among lines that produce varying levels of volatiles is
underway. Therefore , the goal of this preliminary study
is to explore the developmental and structural aspects
of these nectaries as a basis for further chemical ,
genetic and molecular work. The results will serve as
a basis for possibly genetically engineering of nectaries
in selected male-sterile lines that will produce copious
amounts of highly attractive volatiles to insure excellent
cross-pollination.

14. Calcium oxalate crystals in leaves of Prunus
(Rosaceae): A report on types and distribution
among species
N R LERSTEN and H.T. HORNER
Department of Botany and Bessey Microscopy Facility ,
Iowa State University, Ames, IA 50011-1020
The 11 published reports of crystals in the large
family Rosaceae, with one exception, mention only
druses and prismatics. Of these mostly old and brief
observations, only three were for Prunus (subfamily
Prunoideae). We found previously unreported large
prismatic crystal idioblasts in the adaxial subepidermis
of Prunus virginiana (choke cherry) leaves, which
prompted us to broadly survey foliar crystals in this
4

large genus of 150-200 species. Our sample of 86
species , taken mostly from herbarium specimens,
represented all subgenera and sections (about a 50%
sample) .
Small leaf pieces were partially cleared by Clorox
bleach to preserve crystals, washed, dehydrated and
then permanently mounted, and viewed between
crossed polarizers using light microscopy to show
crystal type, density, and location in situ. Selected,
preserved leaf samples also were either broken in cross
section or peeled paradermally to expose the mesophyll
and veins for scanning electron microscopy
observations. The survey is not complete but among
species sampled, so far, almost all have only druses
(spherical aggregates of crystals) in bundle sheath cells
and scattered in the mesophyll. Only P. virginiana, P.
padus, and P. serotina have prismatic crystals; all three
are in section Pacius. This generic survey, a rarely
done type of crystal study, indicates that crystals are
potentially useful taxonomically at a subgeneric level in
Prunus. The survey also provides a useful frame of
reference for more intensive microscopic and molecular
studies on crystals in this genus.

In their monograph of the plant fossils of the
Sentinel Butte formation , Manchester et. al. included all
needle and scale leaved conifers in the genus
Parataxodium. We have made extensive collections of
the leaves and cones from the same site with a total of
over 50 stems with attached leaves and hundreds of
isolated leaves and 5 cones of two distinctive forms .
Leaves range in length from 3 mm to 28 mm long. We
have taken pieces of some of the more well preserved
leaves and surveyed internal and surface anatomical
features with light microscopy and scanning electron
microscopy. Features surveyed include leaf length; leaf
arrangement; stomate structure; epidermal cell
structure, size, and arrangement; presence of
subepidermal (hypodermal) sclerenchyma ridges ;
arrangement of mesophyll cells; presence of internal
mesophyll glands. From our survey, we hypothesize
that as many as 4 species of conifers occur at this site.

15. A survey of 295 species in 118 families of
angiosperms to determine if they have oil
containing leaf mesophyll cells

Biology Department, University of Wisconsin-Stevens
Point, Stevens Point, WI 54481 -3897

17. Vegetation of a new Eocene plant fossil site in
the Green River Formation of Wyoming

D..M ._MGM..UHRMI and J.D. CURTIS

A new Eocene plant fossil site was discovered on
a 1996 University of Wisconsin - Stevens Point
paleontology field trip to the Flaming Gorge National
Recreation Area, in southwestern Wyoming. Fossil
bearing rocks were collected and brought back to the
UWSP Natural Science Museum paleontology
collection. The rocks were then split exposing plant
parts including numerous leaves and stems. The
following tentatively identified taxa are listed beginning
with those that are most frequently found to those least
frequently found; Lygodium (Schizaeaceae) leaves,
A/eurites
g/andu/osa
(Euphorbiaceae)
leaves,
G/yptostrobus (Taxodiaceae) leaves, stems, staminate
strobili, and pollen, Allophylus flexifolia (Sapindaceae)
leaf, Menispermites (Berberidaceae) leaf, Populus
(Salicaceae) leaf, and Equisetum (Equisetaceae) stem,

A R ~ l . R.W. FRECKMANN, J.D.
CURTIS, and N.R. LERSTEN 1
Biology Department University of Wisconsin-Stevens
Point, Stevens Point, WI 54481-3897 and 1 Department
ofBotany, Iowa State University, Ames, IA 50011-1020
Free hand sections of living leaves were mounted
in water on glass slides with cover slips and studied
with light microscopy. Of 295 species representing 118
families of flowering plants we found 59 species (20%)
from 25 families (21%) that had oil droplets in their
mesophyll cells. Of families from which several species
were studied, Asteraceae, Caprifoliaceae, Lamiaceae,
and Rosaceae had a high percentage of species with
oil in mesophyll cells; Aceraceae, Apiaceae, Araceae,
Betulaceae,
Boraginaceae,
Brassicaceae,
Caryophyllaceae,
Cyperaceae,
Euphorbiaceae,
Fabaceae,
Fagaceae,
Liliaceae,
Onagraceae,
Poaceae, Polygonaceae, Ranunculaceae, Rubiaceae,
Salicaceae, Scrophulariaceae, and Solanaceae had
few or no species with oil in mesophyll cells.

18. Report from an ongoing investigation into the
location, identification and ecology of truffles and
false truffles in Iowa

R.J:IEALY and L. H. TIFFANY
Department of Botany, Iowa State University, Ames,
Iowa 5001 1

16. Conifer fossils of the North Dakota Paleocene,
Sentinel Butte Formation

Truffles and false truffles, ascomycetous and
basidiomycetous fungi that form their fruiting bodies
underground, are important members of a forest
ecosystem. A variety of mammals and invertebrates
feed on them, and their mycelium forms mycorrhizae

e.JLBAI..JMANN and J. D. CURTIS
Biology Department, University of Wisconsin- Stevens
Point, Stevens Point, WI 54481 -3897
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an ascomycetous pathogen on mulberry fruits
converting the aggregate fruits into clusters of sclerotia ,
was collected by Farrar and Herzberg at Camp Dodge ,
Polk Co ., June 1995, on Morus rubra L. Known as
"Popcorn" disease of mulberry, it has been reported
from southeastern U.S. on Morus alba L. and Morus
rubra L.

with a broad host range of deciduous and coniferous
trees. In 1980 and '81 searches for truffles were
conducted, but further field studies were not initiated
until 1995. Information about 1995 and '96 field work
was reported last year. Sites selected for searches in
1997 included upland deciduous and/or coniferous
woodlands in northeastern , southern, western and
central Iowa. Fourteen taxa were identified to genus or
species. These species of basidiomycetous truffles
have not been previously recorded from Iowa:
Melanogaster broomeianus, found in July and more
extensively from September through October, erumpent
in soil beneath Quercus macrocarpa, Tilia americana
and Juniperus virginiana; Octavianina asterosperma,
epigeous under Q. alba and T americana in late July;
two species of Hymenogaster, one at the soil surface
and hypogeous under Pinus strobus, and the other
hypogeous under Q . alba both in September.
Pachyphloeus virescens, an ascomycetous truffle , was
found in August in soil of a Q. macrocarpa woodland in
Preparation Canyon . The false truffle Hysterangium
strobilus, described with a brown gleba and a onelayered peridium, in reality has an olive green gleba in
fresh material and a peridium of two layers. Mature
fruiting bodies of an undetermined species of
Hymenogaster, reported in 1997, were found from July
through December.

20. Thirty year study of old field succession along
the Floyd River in Sioux County, Iowa.
G..._D...~EG.SI AD
Northwestern College, Orange City , IA 51041
The present study pertains to a 4.5 acre plot of
farmland . The last corn crop was harvested in 1968.
In the spring of 1969 a portion was planted to prairie
seeds . In the spring of 1973 a number of shrubs and
trees were planted.
Early on these plantings
progressed and then declined. The present plant
structure features the dominant silver maple overtaking
the retreating boxelder. The understory is increasingly
populated with wood nettle.
During the 1970's and early 1980's line transect
studies were carried out. In late 1980's and early
1990's quadrate studies were carried out. These
quadrates involved total population of woody species
and tree trunk circumferences. A photo record has
been kept since this project was initiated in the fall of
1967.

19. Notes on Iowa fungi IV
L H TIFFANY and G. KNAPHUS

21. Trees and shrubs of Iowa State University
campus: Developing an illustrated booklet and
hypertext database of 100 species

Department of Botany, 309 Bessey, Iowa State
University, Ames, IA 50011
Some interesting fungi whose occurrence had not
been previously recorded in Iowa were collected
recently. Arachnion album Schw., an unusual puffball,
was found in a lawn in Decatur Co., August 1997, by
Sibylla Brown. The small fruiting bodies, 0 .5-1.5 cm
diameter, occurred in groups. The white outer peridium
soon becomes gray and disintegrates, exposing a mass
of gray sandgrain-like peridioles that are readily
dispersed by wind or rain. It has been reported as a
rare species in eastern North America, particularly in
southeastern U.S.
Spermagonial and aecial fruitings of Puccinia
andropogonis Schw., the heteroecious rust of
Andropogon gerardi Vit. and Schizochyrium scoparium
(Michx.) Nash, were common and devastating on
Baptisia lactea (Raf.) Thieret and Baptisia leucophea
Nutt. at Dinesen Prairie, Shelby Co ., June 1997. This
rust has not been recorded from Iowa on either of these
aecial hosts and 8 . lactea has not been previously
reported as a host for this rust. Comandra spp. are the
common aecial hosts for P. andropogonis in Iowa
tallgrass prairies .
Ciboria carunculoides (Siegler & Jenk.) Whetzel,

S..J,___Af_DWQRTJ:I

General Graduate Studies Program and Department of
Botany, Iowa State University, Ames, IA 50011-1020
The Iowa State University campus has a wealth of
mature specimens of both native and exotic trees and
shrubs . Students registered for various plant science
courses require resource materials to help them locate
and identify certain plant species on campus . The first
phase of the project involves the development of an
illustrated booklet of a self-guided , walking tour of 100
species of trees and shrubs of the Iowa State University
campus. The booklet includes information about the
identification, distribution, ecology and uses (wood ,
wildlife and horticulture) of each species . The text is
supplemented by detailed pen-and-ink drawings of
important identifying characteristics .
The second phase of the project is to create an online hypertext database aimed at providing an easily
accessible, more detailed body of information
integrating color photographs , images of herbarium
6

subsurface was found to be capable of mineralizing up
to 90% of ring-labeled 14 C atrazine in nitrogen-limited
media. The purpose of this study was to separate the
members of the mixed culture and evaluate their
potential role in individually degrading atrazine. A gram
negative bacterium isolated from the mixed culture
displayed degradation in an atrazine agar assay. The
bacterium was identified as Ralstonia pickettii by 16S
rRNA analysis. R pickettii catabolizes atrazine as its
sole nitrogen source. R pickettii also degrades two
metabolites of atrazine, deethylatrazine and
deisopropylatrazine within 8 and 1 0 days, respectively .
The isolate was unable to degrade the metabolite
deethyldeisoporpylatrazine in a 20-day incubation . To
begin understanding how atrazine is degraded, the
gene probes atzA, atzB, and atzC, isolated from a soil
bacterium, Pseudomonas sp. strain ADP, were used in
a Southern hybridization study. R. pickettii had DNA
homologous to atzA and atzB. This represents a
similarity in atrazine degradation pathways between
bacteria isolated from diverse terrestrial environments.

specimens, and text information . The booklet and
hypertext database is designed to cater to a broad
audience, including students in the plant sciences, the
general student population , faculty, staff, alumni,
visitors and the home-landscaper.
POSTERS

22. PCR-generated polymorphisms as indicators
of willow reproductive histories
T. COTTRELL, Y.J31.AlB, M. VANA and M. KAEHLER

Department of Biology, Luther College, 700 College
Drive, Decorah, IA 52101

Salix_planifolia (Salicaceae) is a dioecious shrub
native to wetlands of the Rocky Mountains and boreal
North America . ft reproduces both sexually from seed
and asexually from stem fragments that are produced
during beaver activity. Populations associated with
flooded areas are generally shorter in stature than
those found in more mesic soils. In order to test the
hypothesis that shorter populations are mainly the
product of asexual reproduction, PCR-generated
polymorphisms were examined. Leaves from 71 plants
in each of six isolated populations (3 tall stature, 3 short
stature) were sampled in Rocky Mountain National
Park. After total DNA extraction, PCR conditions were
optimized for the willow template, using individual
Initial
random sequence hexamers as primers.
screenings using agarose gel electrophoresis identified
those primers that revealed polymorphic patterns within
the PCR-generated products. Using those primers,
DNA was amplified from individual plants in each of the
Results were used to assess the
populations.
likelihood that reproductive strategies differ between
flooded and mesic soils.

24. The structure of melanin and associated
protein in melanomacrophage

A.K EKWALL, J.L. CHRISTIANSEN, and J. JOHNSON
Department of Biology, Drake University,
University Avenue, Des Moines, IA 50311

Melanin has been found in the liver and spleen of
fish, amphibians, and turtles in cells described as
melanomacrophages. Since the early 1960's research
to identify the structure of melanin in different
organisms has been done and melanin appears to be
associated with a protein component. However, no
research had been done on the structure of melanin
and its protein component in melanomacrophages.
Melanin was extracted from the liver of the western
painted turtle, Chrysemys picta be/Iii, and used in
ongoing research on melanomacrophages. Liver tissue
was prepared in PBS containing PMSF, phenyl methyl
sulfonic fluoride, using a modified Dounce
homogenizer. The lysate containing melanin from the
melanosomes of the melanomacrophages was
subjected to differential centrifugation, pelleting through
66% sucrose at 240,000xg (max), and isopycnic
banding in CsCI. The melanin contents of fractions
were analyzed by a spectrophotometric assay and
HPLC. Protein contents were by Lowery protein assay.
Fractions from the SOS-PAGE to identify melaninassociated protein and homogeneity. The isolated
melanin and commercial melanin as a control were
studied by NMR to identify component as eumelanin or
pheomelanin.

CELLULAR, MOLECULAR AND MICROBIOLOGY
23. Degradation of atrazine by Ralstonia pickettii
isolated from shallow, subsurface sediments.

eEC.l::!ACEJC t'IJ..R ..1., HOYLE, B.L1, DESOUZA, M.L. 2 ,
WACKETT, L.P.2 , and SALOWSKY, M.i .2
State University, Ames, IA 50011;
Minnesota, St Paul, MN 55108

1 Iowa

2

2507

University of

Several bacteria have been isolated from soil
exposed to the herbicide atrazine. Studies examining
the ability of bacteria indigenous to the subsurface to
biodegrade atrazine have generally concluded
degradation is minimal. In a previous study, a mixed
bacterial culture that was isolated from the shallow
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marine LMCAT cell line (fibroblast-like), which is stably
transfected with the mouse mammary tumor viruschloramphenicol acetyl transferase reporter gene
construct. Pretreatment of these cells not only with
FK506 (10uM), but also with other immunosuppressive
agents (rapamycin, cyclosporin A) , resulted in
significant potentiation (20-fold) of the dex-mediated
response . In contrast, pretreatment with any of these
immunosuppressive drugs suppressed (2-8 fold) the
transcriptional response mediated by the weak GR
agonist, corticosterone (cort) . Hormone binding assays
revealed that pretreatment with FK506 increased the
effective intracellular concentration of dex , presumably
by inhibiting the membrane-associated multidrug
However,
P-glycoprotein .
(MDR)
resistance
pretreatment with FK506 had no detectable effect on
the intracellular accumulation of cort (poor substrate for
the MDR pump) . Collectively, these data suggest that
the abilities of immunosuppressive drugs to potentiate
dex-mediated responses is due to inhibition of the MDR
pump. In contrast, these immunosuppressive drugs
may block a cert-mediated response by a different
mechanism, perhaps one involving their binding to GRassociated immunophilins.

25. Effect of telomerase inhibitors on lymphocyte
growth

ILl....MORAf.l and L.A. BELTZ
Department of Biology, University of Northern Iowa,
Cedar Falls, IA 50614
Chromosomes are capped by ends called
telomeres. With every division, cells lose a small
portion of the telomere, which eventually leads to cell
aging and death . In order to circumvent this problem,
germ cells and cancerous cells have the enzyme
telomerase which rebuilds the telomeres . Inhibitors of
telomerase cause death of cancer cells in culture ,
suggesting their possible use in cancer therapy .
Recently, telomerase has also been found to be active
in lymphocytes, key immune cells . During the immune
response , lymphocytes, with the aid of telomerase,
divide multiple times. We have chosen to study the
effects of telomerase inhibitors on normal lymphocyte
division and viability. Three nonspecific inhibitors of
telomerase (AZT, Acyclo-G, and d4T) as well as a
similar compound that does not inhibit telomerase
activity (ddl) were added to Jurkat cells (a lymphocyte
cell line) or peripheral blood mononuclear cells (PBMC ;
composed of blood lymphocytes and monocytes) . Cell
viability and growth were measured using one of two
assays, the 3 H thymidine incorporation assay or the
MTT colorometric assay. The former measures DNA
division and the latter measures the number of cells
with functional mitochondria. The three telomerase
inhibitors reduced the growth of both Jurkat cells and
PBMC in a dose-dependent manner, whereas no
growth inhibition was caused by ddl. An oligonucleotide
that specifically inhibits telomerase activity also
reduced growth of both cell types. These results
suggest that use of telomerase inhibitors in cancer
treatment may temporarily also inhibit lymphocyte
activation during an immune response .

27. Detennination of capillary density in rat skeletal
muscle in response to endurance training .

~L WAGRIAAB, S. STARKENBURG, R. EPPINGA and
S. S. TOLSMA
Department of Biology, 101 7th Street SW, VPH 213,
Northwestern College, Orange City, IA 51041
Capillary density changes in rat triceps muscle
tissue after endurance training was measured. Skeletal
muscle samples were obtained from untrained rats and
from rats which had undergone a ten-week aquatic
training program. Additional samples were obtained
from rats that participated in the ten-week training
program and were then allowed to detrain for four or
twelve weeks . Capillary density was quantified using
labeling
assays,
immunofluorescence
indirect
capillaries with anti-von Willibrond's factor antibodies,
and density data was reported as a ratio of the number
of capillaries to number of muscle fibers in each field of
view.
A 70% increase in capillary density was observed
when ratios of trained muscle samples were compared
to those of untrained samples. Four-week detrained
samples showed a reduction in capillary density but the
reduction was not statistically significantly different from
that of the trained samples. A more extensive 12-week
detraining experiment is in progress to determine if
significant capillary regression occurs with a longer
period of detraining .
Additionally, possible molecular explanations for
the changes observed in skeletal muscle in response to

POSTERS

26. Agonist-specific modulation of glucocorticoid
receptor-mediated transcription by
immunosuppressants
R.D. MEDH, R.H . LAY and I J SCHMIDT
Department of Physiology and Biophysics, College of
Medicine, The University of Iowa, Iowa City, IA 52242
The immunosuppressive drug FK506 has been
shown to potentiate the effects of nonsaturating
concentrations of the glucocorticoid receptor (GR)
agonist, dexamethasone (dex) , although the
mechanism(s) underlying this response remains
unclear. To investigate this mechanism, we utilized the
8

microsphere sits on the surface of the electrode. This
simulation shows the mass transfer increase (flux
enhancement) of increasing the number of unpaired
electrons in the redox couple (in either the oxidized or
reduced state), increasing the number of unpaired
electrons in the magnetic material, decreasing the
interfacial distance between the magnetic microsphere
and the ion exchange polymer, and decreasing the size
of the magnetic microsphere.

endurance training, including levels of the angiogenic
inducer VEGF , are being examined using indirect
immunofluorescence and Western blotting techniques .

CHEMICAL EDUCATION
28. Iowa Chemistry Education
innovative ICN program, year two

Alliance:

an

G DOWNS, D. BOLLUYT, K. BURKE, S. COLEMAN ,
R. EHLERS , D. MURPHY, C SCHLOSSER

30. Room temperature phosphorescence analysis
of harmala alkaloids

Department of Curriculum and Instruction, Iowa State
University, Ames, Iowa 50011

M.A LOWRY and C.A. HINGA HAUSTEIN
Department of Chemistry, 812 University, Central
College, Pella, Iowa 50219

The Iowa Chemistry Education Alliance(ICEA) is a
collaborative supplemental curriculum program using
the Iowa Communication Network(ICN) to connect high
school chemistry teachers and their students. The
project funded by Star School through a grant to Iowa
State University features eight modules designed to
teach students elements of both distance education and
collaborative learning . Each module contains 1-2 days
of ICN activity as well as several days of classroom
laboratory and other learning activities. Classroom
presentations, use of World Wide Web, e-mail, and CuSeeMe collaboration between schools are regular
features of the modules.
During the second year of collaboration, 1997-8,
the ICEA has been expanded to include the chemistry
classes and teachers at twelve schools. Participants
will discuss their experiences with the project and share
examples from the modules.

The harmala alkaloids are luminescent betacarbolines which are used as shamanistic inebriants.
The room temperature phosphorescence of eight
harmala alkaloids was examined. Factors such as pH
and incorporation of heavy atoms into the sample
matrix were studied. The optimum conditions for
emission intensity, detection limits and calibration curve
linearity were determined. There was a wide variation
in the optimum conditions of analysis and in the
emission wavelengths of the various harmalas. In
general, harmalas with less conjugation in the nitrogen
containing six membered ring exhibit emission at longer
wavelengths ,
making
room
temperature
phosphorescence a viable method for the selective
analysis of the alkaloids.
31. EPR
investigations
of
nitrous
oxide
decomposition on ruthenium and copper ionexchanged ZSM-5 and Zeolite Beta

CHEMISTRY: INORGANIC, ANALYTICAL &
PHYSICAL

P J CARL and S. C. LARSEN
29. A model of mass transport through ion
exchange
polymer/magnetic
microsphere
composites

Department of Chemistry, University of Iowa, Iowa City,
IA 52242
Ruthenium and copper ion-exchanged ZSM-5 and
Zeolite Beta exhibit high catalytic activity for the direct
decomposition of nitrous oxide into oxygen and
nitrogen. Ru-ZSM-5 and Ru-Beta are active for nitrous
oxide decomposition at temperatures as low as 250 C
whereas CU-ZSM5 and Cu-Beta are inactive until 350
C. The active metal centers in these catalysts are of
prime importance in the development and the
In situ EPR
understanding of these catalysts.
characterization of these centers through pretreatment
and exposure to reactant gases within the EPR cavity
allowed observation of changes in the electronic
structure while monitoring product formation with a gas
chromatograph down stream of the catalyst. Spectra of
dehydrated Cu-ZSM-5 show two species present after

S_.__D- MJl'-IIEER and J. LEDDY
Department of Chemistry, University of Iowa, Iowa City,
IA 52242
Previous studies have shown electrochemical flux
enhancement for certain redox couples at ion exchange
polymer/magnetic microsphere composite modified
electrode surfaces. This electrochemical phenomena
seen at composite modified electrode surfaces is being
modeled by a finite difference computer simulation.
The simulation was created as a two-dimensional radial
diffusion model where the coordinate system comes
radially out from the center of one of the magnetic
The magnetic
microspheres in the composite.
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cm·1 . This range can be broken down into the
combination band region (5000-4000 cm·1 ) , the
overtone band region (7000-5000 cm·1 ), and the short
wavelength-NIR region (14000-8000 cm·1) . We have
evaluated each of these regions to establish which is
best for the measurement of urea in the hemodialysis
matrix. Our findings indicate the best analytical
information comes from the combination band region .
Hence, we have started to establish calibration models
for urea in dialysate samples collected during actual
dialysis treatments. This presentation will detail our
progress toward accurate urea measurements in this
matrix.

dehydration while only one species was observed in
dehydrated Cu-Beta. Ru-ZSM-5 and Ru-Beta presented
several different species at each stage of pretreatment
with similarities between the two zeolites . These
results provide information about species are active in
the decomposition .

32. Fluorescence methods to determine
binding of pyrene to natural humic acids.

the

M L PRICE, S. JOHNSON, and E.C . SHANE
Chemistry Department, Morningside College, Sioux
City, IA 51106

CONSERVATION

We measured the binding of the PAH, pyrene, to
four natural humic acids using three different
fluorescence quenching methods. In each method the
pyrene fluorescence was quenched by addition of the
humic acid. We found that our initial experimental
method underestimated the competition between
binding of pyrene to the humic acids and to the walls of
the fluorescence cell; this method gave high values for
the binding constant. Two methods were developed
which minimized the wall effect.
Koc binding constants were measured for the
binding of pyrene to peat, soil , Leonardite , and
Suwannee River humic acids. The first three were
found to have Koc's in the range (1.0 +/- 0.2) x 105 ml/g
while Suwannee River humic acid did not bind pyrene
(Koc< 8 x 103 ml/g ). Dissolved oxygen did not affect
the Koc value, nor did saline levels up to 20 ppt NaCi.
For soil humic acid the Koc dropped from (1.6 +/- 0.3) x
105 to (1.0 +/- 0.2) x 105 ml/g as the pH was increased
from 5 to 10 units.
Qualitative evidence suggests that pyrene binding
increases as the aromaticity of the humic acid
increases and decreases as the ionic nature of the
humic acid increases.

34. A repeat study of nitrate levels and coliform
bacteria in the rural wells of Northeast Iowa

E..A~MARlAtill, N. E. HALL, and J. L. TJOSTEM
Department of Biology, Luther College, Decorah, Iowa
52101
A follow-up study of rural wells investigated in 1973
was conducted . Data collected in the 1973 study
convincingly demonstrated that deeply cased
sandstone wells consistently produced high quality
water with low levels of nitrate and no coliform bacteria.
A recommendation was made, in a paper published in
the Proceedings of the IAS (84: 14-22, 1977), that the
overlying limestone aquifer be sealed out with casing
and grout when new wells are drilled to terminate in
sandstone. In our recent follow-up tests of water from
the 1973 cohort of deeply cased wells nitrate
concentrations remained low and coliform bacteria
continued to be absent. Also nitrate levels of a cohort
of 25 St. Peter sandstone wells constructed in the
1990s were found to be no higher than nitrate levels of
the 25-well cohort of deeply cased wells constructed
shortly before being tested in 1973. However, in
contrast to the deep sandstone aquifers, nitrate levels
in rural wells terminating in the shallow Galena
limestone aquifer have significantly increased since the
early 1970s. Nitrate levels have increased as well in
the Galena springs and the Upper Iowa River. Deep
sandstone aquifers remain a dependable source of safe
drinking water for rural residents of Northeast Iowa.
Since the Iowa Ground Water Protection Act of 1987
mandates deep casing and grouting of wells,
northeastern Iowa rural residents are virtually assured
of a safe source of drinking water when they drill a new
well.

33. Investigation of near infrared spectroscopy for
measuring urea in hemodialysis dialysate.
C,__\L_£QD.Y and M. A ARNOLD

Department of Chemistry, University of Iowa, Iowa City,
IA 52245
Hemodialysis treatments require periodic blood
samples to model urea generation and to prescribe
patient specific dialysis dosage. Near Infrared (NIR)
spectroscopy along with partial least squares (PLS)
regression is being investigated as a method for
continuously monitoring urea during hemodialysis.
Continuous monitoring would eliminate the need for
periodic blood collection and improve the efficacy of
hemodialysis treatments .
The NIR spectral range extends from 14000-4000
10

forests is therefore problematical, since the majority of
the forests in this state have experienced recent
grazing and/or logging pressures.
In this study, we explore the effects of landscape,
forest structure and plant species diversity on songbird
communities in the forested landscape of northeast
Iowa. Study sites ranged widely in area and degree of
recent disturbance (state preserves, state parks,
recently logged, recently grazed). Preliminary data
analysis revealed that avian species richness is
strongly related to forest tract area in northeast Iowa.
Forest area was also found to be significantly related to
the relative abundance of many more neotropical
migrant than permanent resident songbirds, in this
preliminary analysis.

35. Effects
of
ram-air
ventilation
during
transportation on water quality and physiology of
walleye fingerlings
J~A._EORSBERG, J.G. LARSCHEID, B.A. BARTON,
AND R.C. SUMMERFELT
Department of Animal Ecology, 124 Science II, Iowa
State University, Ames, IA 50011
The Iowa Department of Natural Resources
supplements natural reproduction of walleye by
producing walleye in hatcheries and stocking these fish
into Iowa waters. It is suspected that exposure to poor
water quality during transport by truck impairs the ability
of walleye to survive in lakes and rivers. Although pure
oxygen gas (0 2) is added to tank water during
transportation, an undesirable side effect of applying
pure 02 is that water may become supersaturated with
In addition,
0 2 (hyperoxia) , causing 02 toxicity .
dissolved carbon dioxide (CO 2 ) concentrations in tank
water may reach harmful levels as a result of fish
respiration .
We evaluated a method (ram ventilation) for
reducing excessive concentrations of dissolved CO 2
and 02 gas from fish tank water. Tanks equipped with
ram ventilators had significantly (P<0.0001) lower
values for CO 2 and 02 (43.81 mg/L CO 2 and 8.36 mg/L
02) than control tanks (126.72 mg/L CO 2 and 10.29 mg/L
02 . To measure effects on fish , blood samples were
drawn before and after the top. Walleye fingerlings in
tanks equipped with ram ventilators had blood gas
concentrations (13.8 pCO 2 and 7.5 p0 2 ) only slightly
above pre-trip values (11.1 pCO 2 and 6.7 p0 2) . Walleye
from control tanks had excessive blood gas
concentrations (19.8 pCO 2 and 13.08 p0 2 ) . Installation
of ram ventilators appears to reduce the stress
experienced by fingerling walleye during transportation.

37. Relation
between
selected
basin
characteristics, chlorophyll a, and nutrients in
eastern Iowa agricultural streams
L._R___BQBEEITS
U.S. Geological Survey, P.O. Box 1230, Iowa City, IA
52240
Nutrient levels and chlorophyll a concentrations in
phytoplankton and periphyton were determined in
samples from 25 streams in eastern Iowa in August
1997. This study, a part of the U.S. Geological
Survey's National Water Quality Assessment Program,
was designed to investigate water-quality conditions in
small agricultural streams. Sites were categorized
according to the width of the wooded riparian buffer
strip at and upstream (2-3 miles) of the sampling reach,
the dominant soil type in the basin, and the number of
livestock confinement facilities in the basin .
Concentrations of plankton-chlorophyll a, suspended
sediment, dissolved nitrite plus nitrate, dissolved
phosphorus, and dissolved orthophosphate were
significantly greater at sites dominated by a narrow or
absent wooded-riparian buffer upstream of the
sampling site than at sites with a more extensive
wooded-riparian buffer. Concentrations of dissolved
organic carbon were significantly greater, and alkalinity
concentrations tended to be higher, at sites in basins
dominated by well-drained soils than at sites in basins
dominated by poorly-drained soils. Concentrations of
chlorophyll a and nutrients were not significantly
correlated with the number of livestock confinement
facilities in a basin. Concentrations of planktonchlorophyll a were positively correlated with
concentrations of suspended sediment, dissolved nitrite
plus nitrate, dissolved phosphorus, dissolved
orthophosphate, and suspended organic carbon . In
contrast, periphyton-chlorophyll a concentrations were
negatively correlated with dissolved ammonia plus
organic nitrogen, dissolved nitrite plus nitrate, and
suspended organic carbon .

36. The effects of landscape, forest structure and
plants species diversity on forest songbird richness
and abundance in northeast Iowa.
w.R.__NORRIS and L.M. HEMESATH

Department of Botany, Bessey Hall, Iowa State
University, Ames IA 50011-1020
The effects of forest fragmentation on songbird
communities in adjacent states (Wisconsin, Illinois,
Missouri) have been well documented. In all three
states, forest songbird diversity has been shown to be
strongly related to tract area, and forest structural
characteristics have been shown to influence the
abundance of songbirds much more than plant species
diversity. The majority of these studies in the Midwest
have been conducted in "undisturbed" forests.
Application of these studies to management of Iowa
11

measured for height, and canopy spread .
A
classification of the 6 strata identified was developed
and included : the herbaceous strata , the low sh rub
strata, the tall shrub strata, the short tree strata, the
dominant tree strata, and the vertical strata comprised
of vines. Results from the 180 plants studied show that
a wide variety of plants, particularly in the vertical
strata, have excellent potential in closed canopy
conditions. Numerous other plants also show potential
in various temporal stages and other physical locations
of the multistrata system.

POSTERS
38. Preliminary natural history of the Eddyville
Dunes and wetland complex

M.E...McADAMS and G.L. BUENGER
William Penn College, Oskaloosa, IA 52577
The 1200 acre Eddyville Dunes complex of eolian
sands and associated wetlands is located along the
Des Moines River valley near Eddyville, IA. Several of
the wetlands are relatively undisturbed and exhibit a
diverse flora and fauna. Others include abandoned fill
sand quarries and farmed wetlands. Adjacent sand
prairies display a similar range of quality.
This juxtaposition of wetland and sand prairie
environments supports significant biodiversity. The
flora of the Dune includes 600+ species with one state
endangered .(El.atanthera flava var.....be.rbiola) and five
special concern species.
The fauna includes
Terrapena ornata (state threatened) and Emydoidea
blaodingi (Federal Special concern) . The Dunes are
home to 33% of the state's flora, 34% of the reptiles ,
55% of the amphibians, 60% of the small mammals,
and 50% of the nesting birds. The proposed Eddyville
Bypass would impact some of the most biodiverse
areas of the Dunes, including the elataotlreraflav_a and
I.erra.pena.ornata populations and habitat.

40. Influence of ice cover on bald eagle distribution
within the Upper Mississippi River region
K.J..__MCKA'C and G.M. QUARTUCCI
Midwest Raptor Research Fund, 6143 34th Avenue ,
Moline, IL 61265
Bald eagles (Haliaeetus /eucocepha/us) winter
sporadically along the Upper Mississippi River (UMR) .
The objective of this project was to examine the
influence of ice cover on bald eagle distribution along
the UMR in northwest Illinois and eastcentral Iowa, via
weekly surveys, during the winters of 1988-1989 and
1989-1990. Ice cover was estimated over the entire
study area during each survey. In 1988-1989, 53% of
the surveys experienced significant amounts of ice
cover (at least 25%). This cover averaged 46.4% over
the entire study area. These particular surveys
accounted for 79.3% of all eagle observations that year.
In 1989-1990, only 25% of the surveys had significant
amounts of ice cover present. This cover averaged
72.0% throughout the study area. Among these
surveys, 69.3% of all eagle observations occurred .
Consequently, eagle numbers appeared to increase
when significant amounts of ice cover was present.
However we found that the river miles themselves,
more than the amount of ice cover, influenced bald
eagle distribution .
This suggested that other
environmental factors, present at the various locations,
were also influencing the observed distribution pattern.
Nevertheless, a large proportion of the total number of
eagles encountered throughout the study area were
during surveys when significant amounts of ice cover
existed. Therefore, we believe that the ice cover factor
is directly related to the distribution of bald eagles
throughout the UMR region . However, more research
is needed in order to better understand why and to what
extent ice cover influences bald eagle distribution along
the UMR.

39. Traditional and agricultural shade tolerant
plants of the Zona Maya in Quintana Roo, Mexico
for use in multistrata agroforestry systems
FA DE CLERC_K and P. NEGREROS CASTILLO
Department of Forestry, 253 Bessey Hall, Iowa State
University, Ames, IA 50011
As less land becomes available for traditional slash
and bum agriculture by the Mayan people of the
Yucatan Peninsula of Mexico, fallow periods are
becoming shorter, and mature forest is rapidly being
lost. This is leading to reduced yields in the local
farmers' plots as well as to a loss of mature forest and
its associated flora and fauna . Multistrata agroforestry
systems have previously shown to be viable options for
providing the indigenous peoples' nutritional and
economic needs while protecting forest resources and
biodiversity. The objective of this second phase of the
study was to identify, describe, and evaluate valuable
traditional crop plants that are adapted to low light
conditions and the role they might play in multistrata
systems.
Six months were spent in the Zona Maya of
Quintana Roo, Mexico studying the three major
components of Mayan agriculture, the slash and burn
plots (milpa), the homegardens, and the forest.
Particular emphasis was given to the homegardens
since they represent miniaturized multistrata systems.
Ten homegardens were mapped with all the vegetation

41. Influence of foraging perch habitat on bald
eagles in westcentral Illinois
ILL MCKAY and G.M. QUARTUCCI
Midwest Raptor Research Fund, 6143 34th Avenue ,
Moline, IL 61265
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counts, the comparable 100-minute area searches, as
well as the full 380-minute area searches were all
higher at Keithsburg . The 380-minute area search
survey always resulted in the highest avian diversity.
However, data from the point count and 100-minute
area search comparison resulted in a greater diversity
on 15 of the 16 point count surveys. The remaining
survey had equal diversity. In conclusion, point counts
appear to be the preferred method for sampling
avifaunal diversity since they produce similar results
per search effort to random area search techniques .
Additionally, point counts are repeatable and provide a
basis for examining the influence of habitat on avian
diversity over time .

This project examined population characteristics
and distributional patterns of bald eagles (Haliaeetus
leucocephalus) wintering along the Upper Mississippi
River. We documented bald eagle population size, age
ratios, and seasonal population flu ctuations along the
Upper Mississippi River in westcentral Illinois and
eastcentral Iowa during two winters (1988-1989 and
1989-1990). Additionally , the influence of foraging
perch habitat (FPH) on bald eagle distribution was
examined . The total number of eagles censused was
nearly identical each year (1214 and 1216,
respectively) . Adults were slightly more numerous both
years , with age ratios of 1.32 (1988-1989) and 1.26
(1989-1990). The population experienced bimodal
seasonal peaks each year. The major peak (middle
December through early January) was followed by a
smaller peak (middle February through early March).
Throughout the study area, the observed bald eagle
distribution was "clumped" into two distinct sections
(upriver and downriver) based on eagle numbers
present, and the amount and quality of FPH available.
Areas of tree-based FPH were identified and classified
as "minimally adequate", "adequate", or "more than
adequate", depending on the number and arrangement
of large trees along the shoreline and the distance from
established human activity. More abundant and higher
quality FPH along with greater eagle numbers were
located in the upriver section , as compared to the
downriver portion of the study area . The influence of
FPH on distribution was examined as the relationship
between tree-perched eagles and the use of areas
containing at least minimally adequate habitat. This
research indicated that FPH quality and abundance did
indeed influence bald eagle distribution along the Upper
Mississippi River.

43. Altering forest management plans to
accommodate rare or endangered species - a
positive example and approach
K.J._M_CKAY, J.W. STRAVERS, G.V. SWENSON, and
C.J. KOHRT
Midwest Raptor Research Fund, 6143 34th Avenue ,
Moline, IL 61265
We have documented red-shouldered hawk (Buteo
lineatus) nesting activity within 45 locations along a
400-mile stretch of the Mississippi River from Wabasha,
Minnesota to Keokuk, Iowa. Only 5 active territories
have been found in the 182-mile stretch south of
Savanna, Illinois. Of these, 3 are located in the Milan
Bottoms Complex (river miles 475.0 - 478.5). Redshouldered hawks (RSH) are classified as endangered
in Iowa and Illinois. Due to the presence of breeding
RSH , the Natural Resources Management Section of
the U.S. Army Corps of Engineers canceled two of the
four timber harvests (31 total acres) scheduled for Milan
Bottoms. Instead, two altered cuts of 11 and 7 acres
were completed during the 1994-1995 winter. To better
understand RSH responses to small clear-cuts near
their nesting territory, we monitored RSH reproductive
success and foraging habits during the 1995 and 1996
breeding seasons. Three active nests have been
located within the Milan Bottoms study area. RSH have
been observed foraging throughout the study area,
including in and near the clear-cut site. In 1995, 3 RSH
fledged from the Mill Creek nest, and 2 fledged from the
Long Pond nest. This nest site was located within one
of the originally proposed but canceled cuts . The
Powerline nest, which was nearest the 11-acre cut,
failed to produce any young. In 1996, 2 nestlings at the
Mill Creek site reached the age of 10 to 14 days, but
apparently died before fledging. The Powerline nest
again failed to produce young . Due to the extended
period of high water in 1996, we were unable to
determine the outcome at the Long Pond site. Our
results are preliminary and more research is necessary
before definitive conclusions can be stated regarding
the influence of small clear-cuts on RSH reproductive
success.

42. A comparison of avifaunal monitoring using
point count and random area search methods

ILLMCKAY, M.S. BORNSTEIN, and J.P. QUINLIVAN
Midwest Raptor Research Fund, 6143 34th Avenue,
Moline, IL 61265
During 1994 we monitored avian diversity at two
Mississippi River floodplain bottomland sites (Big
Timber and Keithsburg Divisions of the Mark Twain
National Wildlife Refuge) , comparing two avifaunal
survey methods - point counts and random area
search. Both sites were surveyed twice during each
sampling period (3 spring migration, 2 breeding season,
and 3 fall migration). One survey used a 10-minute
point count method at 10 permanently marked points.
The second survey utilized a 4-hour random area
search technique. The total amount of search effort
was 100 minutes for the point counts and 380 minutes
for the area search. In order to compare methods, we
needed comparable amounts of search effort. We
therefore decided to compare the data between the 100
minutes of point counts and the first 100 minutes of
area search. Our analysis incorporated 16 sets of data
(8 Big Timber and 8 Keithsburg) . Overall, the avian
diversity at Keithsburg was slightly higher than at Big
Timber. Likewise, the diversities encountered on point
13

seasonal timing of breeding activity fo r each species
based on the relative amount of breeding chorus
activity occurring. During Time Period 1, 6 species
were encountered . Of these, a large proportion of the
overall abundance of 3 species were engaged in
breeding chorus activities including the western chorus
frog (Pseudacris triseriata) (58%) , northern leopard frog
(Rana pipiens) (80%) , and the pickerel frog (Rana
palustris) (100%). Nine species were identified during
Time Period 2. Again, a large portion of the overall
abundance of 3 species were calling at this time
including the american toad (Bufo americanus) (52%),
eastern gray treefrog (Hy/a versicolor'") (42%), and the
cope's gray treefrog (Hy/a chrysoscelis) (59%).
Similarly, 9 species were identified during Time Period
3. However, during this time a large proportion of the
overall abundance of 6 species were participating in
breeding choruses including both the eastern and
cope's gray treefrogs (53% and 41 %, respectively) ,
spring peeper (Pseudacris crucifer'") (56%), cricket frog
(Acris crepitans) (82%) , green frog (Rana clamitans)
(81 %) , and the bullfrog (Rana catesbeiana) (95%) . In
conclusion , each species seems to prefer certain
seasonal time periods for breeding activities.

44. Avian survey of the Savanna Ordnance Depot
bottom lands, an Upper Mississippi River floodplain
site

K.J....MC.KA_Y.:, P.C. PETERSEN , and B.L. BLEVINS
Midwest Raptor Research Fund , 6143 34th Avenue,
Moline, IL 61265
In order to assess avian diversity and relative
abundance on the Savanna Ordnance Depot floodplain
forest, we conducted a point count survey project here
during the fall migration of 1993 and the spring
migration and summer breeding seasons of 1994.
During this project we identified 112 species , including
16 Permanent Residents (RES), 38 North American
Migrants (NAM) , and 58 Neotropical Migrants (NTM) .
We identified 5995 individual birds to species. Of
these, 931 were RES , 3160 were NAM, and 1904 were
NTM . During the migrational periods 105 species were
encountered, including 16 RES, 35 NAM, and 54 NTM .
Most of these species (54%) exhibited a preference for
utilizing the area during migration . In comparison , we
observed 71 species during the breeding season which
included 12 RES, 28 NAM, and 31 NTM . Only 38% of
these species actually preferred using the study area
during the breeding season. Among the survey points
located in forest edge habitat, we encountered 83
species (12 RES , 31 NAM , and 40 NTM). Of these ,
only 26% exhibited a preference for the forest edge. In
contrast, 102 species were observed at points located
within forest interior habitat (15 RES, 34 NAM, and 53
NTM). Among these species, 52% appeared to prefer
the forest interior. During this project, we were
especially interested in the diversity and abundance of
NTM species.
A total of 25 species of higher
management concern were observed (572 individuals) ,
while 30 species of lesser concern were identified
(1303 individuals). We encountered 3 species (29
individuals) which were not classified in this system of
management concern . Overall, the primary importance
of this floodplain forest appears to be as a migration
corridor.

ENGINEERING
46. Gas-promoted agglomeration of hydrophobic
coal particles in aqueous suspension

M...'LSl:iEN and T. D. WHEELOCK
Department of Chemical Engineering and Center for
Coal and the Environment, Iowa State University,
Ames, IA 50011
The selective agglomeration of hydrophobic coal
particles in aqueous suspensions is promoted by the
presence of small gas bubbles. This phenomenon has
been demonstrated in numerous experiments
conducted with scale model mixing systems in which
the amount of air dispersed in the suspension is
carefully controlled . Some types of coal require
pretreatment with a small amount of oil or a
hydrocarbon liquid in order to have the required degree
of hydrophobicity. Larger amounts of oil can lead to the
formation of relatively large, compact spherical
agglomerates in which the oil serves as a bonding
material. Since only the organic portion of coal tends to
be agglomerated, it becomes possible to separate the
agglomerated
organic
material
from
the
nonagglomerated minerals by screening .
A large number of experiments have been
conducted with a moderately hydrophobic coal to
investigate the effects of various parameters on the
time required to produce spherical agglomerates and
the size of the agglomerates. In these experiments ioctane was used for enhancing the hydrophobicity of
the coal and fo r bondi ng larger agglomerates. The
results were found to depend on particle concentration
and the ratios of gas to coal and i-octane to coa l. The
results were also found to depend on agitator power or
speed and certain physical dimensions of the mixing

45. Seasonal timing of frog and toad breeding
activity in eastern Iowa

K J MCl<AY
Midwest Raptor Research Fund, 6143 34th Avenue ,
Moline, IL 61265
I have conducted 3 frog and toad breeding chorus
surveys in eastcentral Iowa since 1993, as part of the
Iowa Department of Natural Resources' state-wide
monitoring program. Each route was sampled 3 times
during the amphibian breeding season (early, middle,
and late) . During the 10-minute point counts , all
identified species are recorded and each is assigned a
relative abundance score ranging from 1 to 3. A total of
10 species have been identified over the past 4 years.
For the purpose of analysis , data from the 3 individual
routes were combined and grouped into the 3 survey
time periods. Consequently, I was able to examine the
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high-precision , direct shear cell that enables
measurements of the steady-state flow properties of
centimeter-sized , powder compacts . Usi ng a series of
commercially-available , alumina powders the apparatus
was benchmarked in an empirical study of the effects of
the powder size distribution on flow behavior. These
data were correlated with the results of (i) image
analysis by electron micrsoscopy and (ii) sandpile
measurements of the angle-of-repose.

system. The results were correlated with empirical
equation s.

47. Compression calorimetry of pharmaceutical
excipients
D.E. _WURSTER and R.L TERNICK
University of Iowa, Division of Pharmaceutics,
College of Pharmacy #S215, Iowa City, IA 52242

49. Plasticizing aqueous suspensions of alumina
ceramic powder with maltodextrin sugar

Compression calorimetry attempts to treat the
powder compaction process according to established
principles of calorimetry. The most meaningful results
would be obtained if both the compression and
decompression events could be analyzed from a single
compression-decompression cycle. To this end, a
unique system of instrumentation has been developed.
The punch and die assembly is made of polymeric
materials having very low coefficients of thermal
conductivity . The punch and die assembly has been
instrumented so as to be capable of simultaneous
measurement of: upper and lower punch force, upper
punch displacement, and temperature changes
occurring in the interior of the powder bed being
compressed . From these data, work and heat values
can be calculated.
Knowledge of the work of
compression, work of decompression, heat of
compression, and heat of decompression allows the
calculation of the First Law of Thermodynamics internal
energy change for the complete compressiondecompression process.
These internal energy
changes have been calculated for two solid fractions of
several pharmaceutical excipients. It has been found
that this technique provides a very good means of both
quantifying and understanding the ability of an excipient
to form a successful compact under a given set of
compression conditions.

C_..H_.__SC_H_ILUNG, J. KIM, C. LI , M. SIKORA, and P.
TOMASIK
Ames Laboratory and Department of Materials Science
and Engineering, 3053 Gilman Hall, Iowa State
University Ames, IA 50010
In the past two decades, significant advances have
been made in the synthesis of new types of advanced
ceramic powder (e .g., borides, carbides, nitrides, mixed
oxides). Unlike clays, however, these new powders do
not possess the same surface chemical properties that
impart plasticity in ceramic molding operations such as
extrusion, injection molding, and ram pressing. We are
developing polysaccharide additives that overcome this
problem.
We analyzed the interaction of maltodextrin with
alumina powder surfaces. and quantitatively measured
the resulting "clay-like" consolidation, rheological, and
extrusion behavior. Measurements of rheological
properties, acoustophoresis, electrophoresis, sorption
isotherms, and diffuse reflectance fourier infrared
spectroscopy (DRIFT) supported the hypothesis that
sorbate-mediated
sterichindrance,
rather
than
electrostatic, interparticle repulsion plays a major role
enhancing the plasticity of maltodextrin-alumina
suspensions.

48. Particle size effects on the frictional flow of
alumina ceramic powder
SCHWICHTENBEHG, M. MILLARD,
SCHILLING, and R.W. MCCALLUM

C,

50. Effects of polysaccharide concentration and
molecular weight on the molding and gelation of
alumina ceramic suspensions

C.H .

M SIKOHA, C. LI, C.H. SCHILLING, and P. TOMASIK

Ames Laboratory and Department of Materials Science
and Engineering, Iowa State University, Ames, IA
50011

Ames Laboratory and Department of Materials Science
and Engineering, 3053 Gilman Hall, Iowa State
University Ames, Iowa 50010

Audio speakers, sonar sensors, cutting tools, and
a broad range of other high-performance ceramics are
typically made by a process of "press and sinter." This
method entails uniaxial compaction of ceramic powders
in a metal die followed by kiln firing (sintering) . In order
to minimize defects in pressing operations (e.g. cracks,
delamination), manufacturers are asking for a better
fundamental understanding of how macroscopic
compaction behavior is controlled by microscopic,
frictional processes at particle-particle interfaces. This
understanding is needed to help manufacturers
regulate critical processing variables that affect product
quality, variables such as the powder size- and shape
distribution , binder chemistry, and so on .
To address this problem, we fabricated a miniature,

Manufacturing of high-tech ceramics typically
entails the following sequence of steps: (i) mixing of
ceramic powder with organic liquids to achieve a
moldable slurry, (ii) molding and curing the slurry into a
three dimensional shape, (iii) removal of organic liquids
by drying or thermal decomposition, and (iv) kiln-firing .
Organic chemicals such as polyethylene wax, alcohols,
ketones, and vinyl additives are currently needed to
achieve plasticity in stage (ii). However, this creates
serious safety and environmental' concerns associated
with the thermal decomposition of these organics during
stage (iii). Our studies focus on the development of
aqueous, environmentally-benign formulations which
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cracks and warpage in the final part. A better
understanding of how different processing variables
affect the introduction and propagation of these defects
is needed to improve reliability. However, existing
quality control techniques, such as fractography, optical
microscopy, mercury porosimetry, and so on, do not
provide adequate information on the evolution of these
defects during materials processing . In order to
overcome this problem, we developed a nondestructive
method of inspection using energy dispersive x-ray
radiography, a method that provides quantitative maps
Examples of the
of porosity and composition .
application of this technique to ceramic composites and
a cast metal alloy are discussed .

can replace these organic chemicals .
We investigated the role of the temperature, the
the
and
weight,
molecular
polysaccharide
polysaccharide concentration on the rheological
behavior of aqueous alumina suspensions using a
couette rheometer and equibiaxial extension
measurements. Effects of these variables on thermal
gelation behavior and green strength will be discussed.
51. Gas atomization processing effects on the
hydriding behavior of ABS alloys for rechargeable
battery applications

.1....JJ!".J.G. I.E. ANDERSON and V. PECHARSKY

53. Recent advances in ultrasonic analysis of
topological evolution during solid-state sintering of
ceramics

Ames Laboratory, Department of Materials Science and
Engineering, Iowa State University, Ames, IA 50011
A high pressure gas atomization approach to rapid
solidification was employed to simplify the processing
of Sn modified LaNi 5 powders that can be used for
advanced Ni/metal hydride (Ni/MH) batteries. The
current industrial practice involves considerable postsolidification processing and utilizes a complex and
costly alloy design. This investigation is an attempt to
produce powder for battery cathode fabrication that can
be used in an as-atomized condition or with minimal
annealing . Both Ar and He atomization gas were tried
and a sufficient amount of Sn was added to lower
hydrogen absorption/desorption pressure at ambient
temperature. The resulting fine, spherical powders
were subjected to microstructural analysis, hydrogen
charging/discharging cycles, and electrochemical cell
testing to evaluate suitability for Ni/MH battery
applications.
Funded by DOE-BES-MSD under contract number
W-7405-Eng-82 . Ames Laboratory operated by Iowa
State University under contract to DOE. Funded by
contract number DE-FG03-94ER14493. Jet Propulsion
Laboratory operated by California Institute of
Technology under contract to NASA.

~._GAHC.IA and C.H. SCHILLING
Ames Laboratory and Department of Materials Science
and Engineering, Iowa State University, 3053 Gilman
Hall, Ames , Iowa 50011
Producers of advanced engineering ceramics are
asking for a better fundamental understanding of
microstructure evolution during solid-state sintering in
order to enhance manufacturing reliability . The
development of robust, nondestructive sensors is
essential to this goal. In this study, we correlated the
results of the following : (1) modeling of the ultrasonic
velocity in ceramic powder compacts, (2) modeling of
the reduction of specific surface area during solid-state
sintering of ceramic powder compacts , and (3)
experimentally observed relationships between
ultrasonic velocity and specific surface area reduction
during solid-state sintering . We will discuss the
theoretical correlation between ultrasonic velocity and
specific surface area reduction during the solid-state
sintering of an ideal compact of monosize, spherical
particles. We will contrast how this correlation is
affected by changes in particle shape and size
distribution.

52. Nondestructive mapping of the porosity and
composition of ceramic composites by x-ray
dispersive radiography

54. High temperature structural studies by X-ray
diffraction at a synchrotron source.

S P HUSS and C.H. SCHILLING
Ames Laboratory, Center for Nondestructive Evaluation
and Department of Materials Science and Engineering,
Iowa State University, Ames, Iowa, 50010

L.MAHGULLES, M.J. KRAMER, and R.W. MCCALLUM
Understanding the structural and chemical
changes that occur at high temperatures is integral in
producing the next operation of advanced materials.
For example, the processing of permanent magnets
and high temperature superconductors often involves
complex solidification reactions. Only by carefully
controlling these reactions can the final microstructure
be properly modified. Normally, these high temperature
reactions are indirectly inferred from the final room
temperature microstructure. This is quite difficult and
often unreliable. In order to observe structural changes
as they occur at elevated temperatures , we have
designed a furnace which allows X-ray diffraction to be
performed at high temperatures in a controlled

J. N. GRAY
Center for Nondestructive Evaluation and Department
of Mechanical Engineering, Iowa State University,
Ames, IA 50011
Lightweight ceramic composites are commercially
produced for a range of high-temperature, high-strength
applications including automotive engine parts,
aerospace components, and so on. Spatial variations
of porosity and composition can be introduced during
the processing of these materials, and this leads to
16

57. Texture development in an aluminum alloy
during sold rolling and annealing

By utilizing the high intensity of
atmosphere.
synchrotron X-ray sources , real time direct observation
of phase transformations is possible.

G. LIU , D. REHBEIN , and R.B . THOMPSON

55. Nondestructive evaluation of carbon I carbon
brake discs using ultrasound

Ames Laboratory, Department of Materials Science and
Engineering, Iowa State University, Ames , Iowa 50011

KJ::L IM and D.K. HSU
Research on texture development in an aluminummagnesium alloy (A 15xxx) during the cold rolling
process will be discussed. The texture is characterized
in terms of three orientation distribution coefficients :
(ODcs), .ie., W400, W420, and W440, which are
inferred from ultrasonic velocity measurements. The
results show that the as-received samples have weak
recrystallization texture. When the thickness reduction
percentage is increased to 80% during cold rolling, the
rolling texture is the main component. As the cold
rolled samples are aged, the rolling texture changes to
recrystallization texture again.

Center for Nondestructive Evaluation, Iowa State
University, Ames , IA 50011 .
Carbon/carbon (C/C) composites are one of the
few materials with sufficient high temperature strength
to serve as aircraft brake disks. In this work ultrasonic
techniques are used to inspect C/C aircraft brake disks
The
for material inhomogeneities and defects.
amplitude and time-of-flight of an ultrasonic pulse
transmitted through the disk and having a center
frequency in the 1 - 5 MHz range were used to
generate images of the disk. The longitudinal velocity
in the thickness direction showed spatial variation; such
variation was found to correlate well with material
density in destructive analysis after the ultrasonic
measurements. The cause of velocity nonuniformity
was attributed to the nonuniform impregnation and
densification process. Ultrasonic testing serves as an
useful quality assurance tool in the development and
manufacturing of carbon/carbon aircraft brake disks.
[Work supported by Center for NOE, Iowa State
University.]

58. A new paradigm for strengthening gold

KXU and A. RUSSELL,
Department of Materials Science and Engineering,
3053 Gilman Hall, Iowa State University, Ames, IA
50011
Deformation-processed metal-metal composites
(DMMC's) are materials in which both the composite
matrix and the reinforcing second phase are ductile
metals. In contrast to the more common metal matrix
composites containing a ceramic material for the
reinforcing phase, DMMC's often achieve stronger
bonding between the matrix and second phase since
both phases are metallically bonded . Since they are
comprised of ductile metals, DMMC's can be deformed
to high true strains to reduce the average second phase
thickness and spacing to the scale of tens of
possess
frequently
DMMC's
nanameters.
extraordinarily high strengths, and they are therefore
potentially useful for engineering application.
This study produced the first gold matrix DMMC, a
95%Au-5%AgDMMC. This composite's microstructure,
strength, ductility, and electrical resistivity were
evaluated. The 95%Au-5%Ag DMMC possesses an
ultimate tensile strength five times greater than that of
pure gold, yet its electrical resistivity is only 8.8% higher
than that of gold. This combination of properties has
potential advantages for gold ball bonded connections,
in microprocessor assembly, and the potential industrial
applications of the material are described.

56. Ultrasonic inspection of Bonding in Single
Crystal Superalloy Castings
J~HIERS, R. SINGH and D.K. HSU
Center for Nondestructive Evaluation , Iowa State
University, Ames, IA 50011
This paper reports ultrasonic evaluation of the
bond-plane between two single crystal plates of nickelbased CMSX-4 joined by the transient liquid phase
bonding technique . In a set of thin plate calibration
samples, machined defects were introduced to simulate
bond-line porosity, fit-up mismatch , and cooling
cavities . Ultrasonic measurements were found to be
sensitive enough to detect all machined defects
including #1 flat bottom and spherical bottom holes. In
a set of thick butt-joint samples, two single crystal
plates were joined to form a transient liquid phase
bond-plane. Ultrasonic images were made of the plates
in the flat-on orientation for detecting crystal growth
anomalies in the two halves of the plates. The bondplanes were imaged using pulse-echo C-scan in the
end-on orientation from both ends of the plates. A
number of crystal growth anomalies were found in the
flat-on scans. Bond-plane porosity imaged in the endon scans was verified by metallography and X-ray
radiography. Work is continuing in examining the bond
condition in applications with more complex geometries.
[Work supported by Westinghouse Power Generation
Business Unit, Orlando, FL 32826]

59. Cation substitution and superconductivity in
LR 1+xBa 2.xCu 3O7

K.W._D.ENNLS, H. WU, M.J . KRAMER, Y. XU*, and
R.W. MCCALLUM
Ames Laboratory and Department of Materials Science
and Engineering , Iowa State University, Ames , IA
50010
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result in a textured 2-14-1 phase near the free surface
accompanied by a large 2-14-1 grain size, wh ich is
detrimental to the magnetic properties.

The Light Rare Earth Elements (LR = La to Gd)
form extensive solid solutions when incorporated in the
YBa 2 CU 30 7 structure. Substitution of LR 3• on the Ba 2 •
site results in a uniform depression of T 0 which has
been attributed to oxygen forced onto the anti-chain
sites in order to compensate for the 3+ charge on the
Ba site. It has previously been demonstrated that
oxygen partial pressure has an important effect on the
processing of LR 1.xBa2-XCu 3 0 7 superconductors with a
pronounced narrowing of the range of solid solution
when the oxygen partial pressure is 0.01 atm and
below. This effect may be used to cause the
precipitation of second phases during the oxygen
annealing process. The dispersed precipitates act as
strong flux pinning centers, giving a high critical current
density. As the degree of narrowing is a function of LR,
the size and density of pinning centers may be varied
by the appropriate choice of LR.
*Permanent address: Dept. of Physics, Mankato
State University, Mankato, MN

61. Thermal-spray coating of metals, ceramics, and
polymers for industrial and research applications

M.E.J3ESSER and D.J. SORDELET
Ames Laboratory Plasma Spray Facility and
Department of Materials Science and Engineering , Iowa
State University, Ames , Iowa 50011
One of the keys to materials engineering is to
exploit the beneficial characteristics of a material while
minimizing its inherent weaknesses . Thermal spray
methods are used in industry and research as a way of
depositing materials, which world otherwise not be used
in bulk form due to cost or performance factors , for
surface protection such as corrosion resistance ,
improved wear performance and part life. Additionally ,
bulk pieces can be formed, using thermal spray
applications which would otherwise be very expensive
or impossible to produce through traditional forming
technologies . Thermal spray methods can vary in their
cost of operation and usefulness for particular
applications. An overview of common processes and
their uses in both industry and research will be
presented .

60. Effect of TiC additions to the microstructure
and magnetic properties of Nd9.5Fe,uB6 melt spun
ribbons
R W MCCALW_M, M.J. KRAMER, C.P. LI, K.W.
DENNIS, C.H. SELLERS*, D.J. BRANAGAN*, L.H .
LEWIS**, and J.Y. WANG**
Aines Laboratory and Department of Materials Science
and Engineering , Iowa State University, Ames, Iowa
50011 ; *Lockheed Martin Idaho Technologies
Company, and Idaho National Engineering and
Environmental Laboratory, Idaho Falls, Idaho 834152218; ** Department of Applied Science, Brookhaven
National Laboratory, Upton, New York 11973

62. The effect of convection on microstructure
formation in peritectic systems.
P MAZUMDER and R. TRIVEDI
Ames Laboratory, Department of Engineering and
Materials Science, Iowa State University, Ames, IA
50010

The alloys (Nd 95 Fe845 B6 ) with and without 3 at%
TiC were melt spun from 5 to 25 mis then annealed in
vacuum (3 x 1o-e torr) at temperatures from 600 to
750°C . For alloys melt spun under similar conditions ,
the over-quenched state was achieved at wheel speeds
>10 mis for the TiC added alloy while > 20 mis was
necessary without TiC. The same composition was
also melt-extracted at 45 mis and annealed at 600 and
700°C for 10 min. The largest energy product for a
given wheel speed was obtained using a 700°C anneal
for all alloys. For melt-spinning, the highest energy
product was for those alloys melt-spun near the optimal
condition 15 mis for TiC added (14.1 MGOe) and 20
mis without TiC (12.4 MGOe). The melt-extracted
alloys had very modest energy product since these
samples were in the underquenched state (4.5 MGOe) .
The size and amount of the free a-Fe phase was
smaller in those samples melt-spun in the overquench
state. In addition, the undercooled alloys had Fe
dendrites which were not removed with annealing. This
free Fe phase, which forms during solidification , can

The solidification of two phase microstructures in
peritectic systems has recently received quantitative
examination. Models based on unidirectional diffusion
of solute are developed to predict the conditions under
which alternate bands of primary and peritectic phases
can form. Experimental studies, however, have shown
that these models are not operative in the experiments
carried out in the Pb-Bi and Sn-Cd systems. The
frequently observed layered structure, is a complex
structure that is interconnected in three dimensions and
can occur for a wide range of initial composition as
opposed to that predicted by the previous models. We
have investigated the effect of both convective and
diffusive transport on peritectic microstructure through
semi-analytical and numerical modeling . The model
consists four different mechanisms under which banded
or layered structures can form: the diffusive, the steady
convective, the unsteady convective and the turbulent
mixing. Discrete bands can form under diffusive or
18

64. Interface pattern selection criteria for cellular
microstructures in directional solidification

turbulent mixing conditions . We shall show that the
interconnected structures, which appear as bands on a
vertical section , evolve when unsteady convection is
present in the melt. In this case the oscillatory behavior
of the solute profile in the liquid can give rise to the
simultaneous growth of the primary and peritectic
phases in which the primary phase forms as a
The importance of
macroscopic Christmas-tree .
oscillatory convection will be demonstrated through
experimental results in the Pb-Bi and Sn-Cd system in
which the oscillatory structures disappear when the
alloy is solidified in finer tubes in which convection are
minimized .

E._Sl MSEK J.S. PARK, and R. TRIVEDI
Ames Laboratory, Department of Materials Science and
Engineering, Iowa State University, Ames, IA 50010
Properties of alloys are commonly governed by the
microstructure. During the directional solidification
process, which is used for growing single crystals , the
microstructure can be controlled by controlling the
growth conditions. How these growth patterns change
by altering growth conditions will be discussed for the
growth of Al-Cu alloys. Both experimental data and
theoretical predictions will be presented, and the
departure from the predicted structures will shown to
occur due to the presence of convection in the liquid.
A new experimental design which shows the effect of
convection on microstructure development will be
described .

63. Dynamic Studies of Cellular and Dendritic
Interface Pattern Formation

LSIRUIZEtmERG and R. TRIVEDI
Ames Laboratory, Department of Materials Science and
Engineering, Iowa State University, Ames, IA 50010

oscillating
novel
65. Convection-induced
microstructure formation in peritectic systems

The formation of different shapes and patterns is
important in many branches of science. We shall
describe such interface pattern formation that occurs
during the directional solidification of alloys. During
solidification interface changes from a planar front to
cellular and dendritic shapes. The evolution of different
interface shapes by changing growth conditions has
been studied in thin samples of a transparent material
of succinonitrile-acetone, and the dynamics of pattern
evolution was recorded an a video. The analysis of the
time-pattern evolution of wavelength was carried out by
using the Spatial Fourier transforms obtained by
digitization of the photomicrographs. Specifically, the
spectra obtained show how the amplitudes of different
wavelengths evolve with time, with the final wavelength
selection occurring in the highly nonlinear regime . The
thin sample configuration , however, is inherently limited
by its geometry to include the development of only a
single row of cells . This limitation precludes
examination of the evolution of the three-dimensional
cellular array which forms in real three-dimensional
samples. Experiments carried out terrestrially in thicker
samples have shown the pattern evolution to be
significantly influenced by convection effects, and have
yielded no quantitative information on pattern evolution .
The current development of a microgravity experiment
to be carried out in a glovebox aboard the Space
Shuttle will be described which will, provide dynamic
visualization of the evolution of a three-dimensional
array of cells and dendrites in a transparent system.

J S PARK and R. TRIVEDI

Ames Laboratory, Department of Materials Science and
Engineering, Iowa State University, Ames, IA 50010
Critical experiments have been carried out to
examine the formation of an oscillatory or banded
microstructures in the peritectic Sn-Cd system in both
diffusive and convective regimes. It is shown that in
directional solidification studies by a conventional
method in 3 to 6 mm diameter tubes, a new oscillatory
structure forms which is induced by convection . In this
oscillatory mode the two phases form an interconnected
network which appear as bands only on specific crosssections. A successive sectioning has revealed, this
microstructure to consist of a large tree-like structure of
the primary phase that is surrounded by the peritectic
phase. A new experimental technique is developed to
obtain diffusive growth by directionally solidifying in
very thin samples. As the diameter of the sample was
reduced, convection effects were reduced, and the
oscillatory structure was found to disappear for
compositions in the hyperperitectic region . In the
hypoperitectic composition range , where band
formation is predicted by the diffusive model, discrete
bands have been observed to form in thin samples of
diameter 0.6 mm or less. The effect of diffusion and
convection on the formation of oscillatory structures will
be discussed .
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3-day steam curing . The sorbents were characterized
by measuring their crush strength, porosity and surface
area.
Adsorption tests were performed by
thermogravimetric analysis (TGA) . The pellets were
reacted with a mixture of H2 S in nitrogen at
temperatures of about 900°C. Results showed that
cement provides the strength and reactivity required for
a regenerable sorbent at the projected working
conditions .

66. Development of impregnated alumina with
calcium nitrate for hot gas cleanup

.LZl:W and K. CONSTANT
Department of Materials Science and Engineering, Iowa
State University, Ames, IA 50011
The development of a superior calcium-based
sorbent for use in hot gas cleanup in integrated coal
gasification, combined-cycle (IGGC) systems will
significantly improve the performance of conventional
systems. The sorbent should be capable of removing
all but traces of H2 S and COS from hot coal gas and
should withstand repeated loading and regeneration.
In this research, we focus on utilizing calcium
impregnated porous alumina pellets. The strength and
attrition resistance of the sorbent is determined largely
by the properties of alumina, whereas the ability to
adsorb sulfurous gases is determined largely by the
deposited Cao.
Several commercially available
alumina samples have been collected and
characterized by various techniques. Dry, wet and
reflux impregnation methods were attempted for these
samples. The quantity of sorbent was determined by
weight gain after 1100°C treatment, and X-ray
diffraction and Scanning Electron Microscope (SEM)
were used to compare the efficiency of various
impregnation methods. Results indicated that the reflux
technique is most effective and that higher
concentrations of Ca in Calcium nitrate-water solution
result in higher weight gain of impregnated alumina
sorbent. Preliminary results of sorbent performance will
be discussed.

68. Seasonal variation analysis of the reactor
coolant system at the Ft. Calhoun Nuclear Power
Plant

Q.__SHl'ilU~AS and C.D. HEISING
Dept of Industrial and Manufacturing Systems
Engineering, Iowa State University, Ames, IA 50011
Variability is inherent in all manufactured products.
Recognizing this variability and monitoring it so that the
products conform to some set of standards is the goal
of quality control.
Traditionally, quality control
techniques have been applied to monitor manufacturing
processes. Using this application in a service industry
like the power sector is a relatively new line of thinking
and is the main focus of this research. The application
of these quality control techniques to a commercial
nuclear power plant is the approach being considered .
Using statistics to monitor the working of a particular
process constitutes statistical quality control.
These techniques can greatly improve the plant
safety and reliability at the nuclear power plants and in
general in any power plant as these methods can be
directly applied to power plant maintenance and control.
At the Ft. Calhoun nuclear power plant operated by the
Omaha Public Power District (OPPD) near Omaha,
Nebraska, we have demonstrated this approach by
considering the analysis of a specific system--the
reactor coolant pumps (RCPs) in the reactor cooling
cycle . The different statistical techniques used in this
research include. Shewhart control charts and
regression analysis.

67. Development and testing of Portland cement
based sorbents for hot gas clean up
T T AKITI JR. and T. D. WHEELOCK
Department of Chemical Engineering and Center for
Coal and the Environment, 2114 Sweeney Hall, Iowa
State University, Ames, IA 50011

69. Continuous dynamic grid adaptation: a means
of improved weather prediction

Integrated coal gasification combined cycle power
systems are being developed to generate electric
power more efficiently than is possible with current
systems. Such systems will require the development of
sorbents for removing hydrogen sulfide from the hot
(~900°C) coal gas before the gas is utilized by gas
turbines. The objective of this study was to prepare
and test potential sorbents for hydrogen sulfide,
preferably regenerable sorbents.
Three different types of Portland cement were used
to fabricate potential sorbents. Pellets were prepared
by pelletization, some using water to pelletize and
others using a saturated starch solution. Two cement
curing periods were investigated: 28-day air curing and

1J.P.

!SELIN and J. PRUSA, 2W. GUTOWSKI

1Department

of Mechanical Engineering, Iowa State
University, Ames, IA 50010. 2 Department of Geological
and Atmospheric Sciences, Iowa State University,
Ames, IA 50010
The physical laws that govern atmospheric motion
are the conservation of mass, momentum (Newton's
second law), and energy (1st law of thermodynamics),
and an equation of state (ideal gas law). These laws
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reg imes. Cedar Falls Utilities (CFU) was awarded an
EPRI contract to construct a three turbine wind farm
southeast of Algona , Iowa. The Iowa Distributed Wind
Generation Project (IDWGP) is comprised of three Zond
Model 250 wind turbines , to be erected in a north-south
orientation on a leased parcel southeast of Algona ,
Iowa where prevailing winds are from the northwest and
southwest. CFU has contracted with Algona Municipal
Utilities (one of the partners) to act as site manager for
the project. Construction is scheduled to begin this
spring, with acceptance testing to follow in late
summer/early fall. It is anticipated that the project will
"go commercial" this fall. Project costs $2.8 million,
with EPRI funding $1 .3 million and the IDWGP partners
the balance. CFU owns 66% of the partner Investment,
with the balance being spread among the other six
utilities. Current estimates of turbine busbar energy
costs are in the $0.016/KWh range.

lead to a set of equations for wh ich no general
analytical solution is known . The only practical
approach is through the use of high speed computers,
whereby an approximate solution at a discrete number
of grid points can be found . Although the accuracy
increases as more grid points are used , the cost of the
computation increases much faster, practically limiting
the number of grid points. Unfortunately, the resolution
of the evenly spaced grid in current models is too
coarse to accurately represent some small scale
features , e.g., cold fronts, and at the same time is too
fine in regions where the solution has no abrupt
changes .
The goal of this work is to continually stretch the
grid to cluster points in regions of rapid change in order
to follow existing features and capture features that are
just appearing. Results from a two-dimensional passive
flow model illustrate the feasibility and advantage of
continuous dynamic grid adaptation.

73. Iowa wind resource assessment
70. Iowa Manufacturing Assistance Program and
Disaster Recovery Model

~....B..JillIZ. 2T.

B.£.SEELA~D2 and D. WAYNE 2

1

FACTOR

lowa Energy Center, Iowa State University, 2521
Elwood Dr., Suite 124, Ames , IA 50010. 2 Iowa Wind
Energy Institute, 1204 Lakeview Dr., Fairfield, IA 52556

College of Engineering, Iowa State University, Ames,
IA 50011 ; 2 Manufacturing Technology Consortium and
the Center for Manufacturing Regional Economic
Development, Rock Island Arsenal, Rock Island , IL.
1

Essential to identifying suitable sites for wind
energy production is accurate wind speed data . Under
Iowa Energy Center Grant No. 93-04-02, the Iowa Wind
Energy Institute (IWEI) is monitoring the wind resource
at 13 sites across Iowa. Three years of high-quality
wind speed, wind direction, and temperature data have
been collected . GIS maps have been produced that
predict long-term mean monthly and annual wind
speeds on a 100-meter grid . The maps are corrected
for effects of elevation , relative exposure, terrain
roughness, and ground cover. Meteorological data from
8 National Climatic Data Center sites in and adjacent to
Iowa are used to adjust wind speeds to a long-term
climate norm. Mean monthly and annual wind speeds,
at elevations up to 50 meters above ground level, can
be predicted for nearly 2,400 locations in Iowa .
Combined with wind turbine power curves , the wind
resource data can provide a first estimate of a site's
potential to economically produce wind energy. Wind
resource maps, tabular data, and interactive wind
pages are available at the Iowa Energy Center Web site
at http://www.energy.iastate.edu.

No abstract available.
71 . Barriers and Opportunities for Wind-Generated
Electricity in Iowa

Iowa Wind Energy Association and J.P . Sayler and
Associates , Ltd ., Des Moines, IA 50311
No abstract available.
72. The Iowa Distributed Wind Generation Project

D.._L.-.MARD ~ and R. HAUG 2
1 Cedar Falls Utilities, Cedar Falls, Iowa 50613; 2 Iowa
Association of Municipal Utilities.

In 1996, the Electric Power Research Institute
(EPRI), in conjunction with the Department of Energy,
issued a Request For Proposals for utilities to
participate in research and development projects
related to furthering the technology of wind energy in
the United States. Specifically, EPRI was requesting
proposals from utilities interested in assisting to
develop data on the effects of small wind farms on
small-electric distribution systems in different wind
21

the history of wind energy and various design changes
leading to present day wind generators will be given .

74. An overview of wind energy research at the
Computational Fluid Dynamics Center at Iowa State
University

R G RAJAGOPALAN

76. School district use of a wind turbine for
educational,
environmental,
economic
development, and financial saving purposes.

Computational Fluid Dynamics Center, Department of
Aerospace Engineering and Engineering Mechanics,
Iowa State University, Ames, Iowa 50010

1::LA.~OYERMAt'llt-J
Superintendent of the Spirit Lake Community School
District, Spirit Lake , Iowa, 51360

Several aspects of wind energy are being actively
pursued that are of interest to the wind energy
conversion system designer and the wind farm owner.
The areas of research include: (a) wind turbine wake
simulation, (b) wind resource assessment, (c)
performance and economics of wind farms, (d) micrositing: complex terrain modeling, (e) wind turbine noise
and (f) wind forecasting. The techniques that will be
illustrated include simple spread sheet like programs to
solution of complex three-dimensional partial differential
equations requiring powerful workstations.
The
northwest region of Iowa has significant wind energy
potential.
In order to harvest this potential
economically, it is important that the resource, the wind,
at a complex terrain, and the wind energy conversion
system, the turbine, be matched. In addition, when
multiple turbines are being considered the spacing
between turbines has to be optimized for maximum
energy capture. The usefulness of the techniques that
have been developed will be discussed in this context
and future directions of research interest to the wind
energy community at large will be outlined.

The use of wind as a clean, renewable source of
electricity is a viable option for school districts. The
concept provides an active, interdisciplinary, problemsolving approach for classroom instruction that has the
following additional benefits: (i) a positive impact on the
environment, (ii) a positive contribution to community
economic development, and (iii) it also saves schools
money. The school district at Spirit Lake, Iowa has a
240 kw wind turbine that has been operating since July
1993. The planning , experience, and engineering data
will be shared. An explanation of how science teaching
staff can use this concept to enhance meaningful
instruction in the science classrooms at all educational
levels will be discussed .
77. Renewable energy activities at the Iowa Dept. of
Natural Resources

A._C_l:iEN , M. STONE and L. VANNOY
Energy Bureau, Iowa Dept. of Natural Resources, Des
Moines, IA 50319-0034

75. A history of wind-generated power

J R ROOT

No abstract available.

Center for Environmental Education, University of
Northern Iowa, Cedar Falls, Iowa 50614

GEOLOGY

The first scientific record of a windmill was written
some 2,000 years ago by Heron of Alexandria in a work
called Pneumatica. In the twelfth century, Europe
embraced the concept of wind providing the power to
pump water and also to grind grain. A silhouette of
sails on the horizon prevailed for the next 800 years in
Europe, until the windmill was brought to rural America
and to the towns and farms of Iowa. Since then, there
have been five generations of wind machines in Iowa .
The first involved the use of wooden windmills to pump
water by homesteaders. The second was the use of
steel windmills to pump water for livestock. The third
was the switch from the water-pumping windmill to DC
wind turbines to produce electricity, a trend which
lasted throughout the 1920's to the 1950's. The fourth
was the use of AC wind turbines in the 1970's and
1980's. The fifth is the use of large wind turbines by
utility companies , which is just beginning. A review of

78. Sources of sulfur-rich meteorites

A-KRAC.l:iEB. and S. GRAMSTAD
Geological Sciences, 253 Science 1, Iowa State
University, Ames, IA 50011-3212
Most meteorites consist primarily of metal, silicate,
or a mixture of both in varying proportions. Their
compositions can be understood from the cosmic
abundance of elements, and models of fractionation
processes in the solar nebula and (for some classes of
meteorites) on parent bodies. The models generally fail
for sulfur and highly chalcophile elements (e.g., Se) that
would be expected to be concentrated in sulfides. In an
asteroidal body containing non-volatile elements in
solar proportions, more than half of Fe is tied up as
sulfide. Even allowing for some nebular fractionation ,
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wt% Ag) at the Kensington, Eureka and Johnson
deposits. Ore zones in the E and SE (Jualin, Horrible,
Empire, Fremming and Comet deposits) are dominated
by gold-silver and silver tellurides as well as electrum
(30-44 wt.% Ag) and Ag-rich gold (5-17 wt.% Ag) . This
zonation is similar to one previously identified in the
Juneau deposit, and may be used for further
exploration of gold mineralization elsewhere in the
Berners Bay district.

sulfides should be a major component of asteroidal
material , and in some primitive meteorites this is indeed
the case .
In asteroids that have been heated to the point of
partial melting, we should expect to find regions where
sulfides are strongly enriched.
Contrary to
expectations , however, sulfide-rich meteorites are
extremely rare.
In an attempt to explain the fate of the missing
sulfide component, we have begun an investigation of
some of the rare sulfide-rich meteorite samples, such
as Soroti , Enon, and Lewis Cliff LEW86211 . These
meteorites are strikingly different from each other,
suggesting that there are probably several different
mechanisms capable of enriching sulfide relative to
other components. Some models for source regions
that we are considering are: (1) the residual liquid of a
crystallizing core; (2) partial melts of metal/sulfide
materials; (3) shock melts of metal/sulfide materials
with subsequent fractionation; (4) liquid immiscibility.
Several of these processes may have occurred
successively to lead to the particular chemistry,
mineralogy, and texture of a given sample. The rarity
of sulfide-rich meteorites is probably a sampling artifact
due to their low mechanical resistance and rapid
weathering .

80. Speciation and mobility of metals in
physiological environments

K.M..EOl.KAN_O'ilA and B.L. HOYLE
Department of Geological and Atmospheric Sciences,
253 Science 1, Iowa State University, Ames, IA
50011
Risk assessment for soils contaminated with
metals is based on the assumption that humans
(especially children) may ingest contaminated soil. The
bioaccessibility of toxic metals depends on their
speciation and aqueous conditions, such as pH. The
human gastrointestinal system consists of two phases
of digestion including the low pH stomach and the
neutral pH small intestine. The low pH conditions can
result in increased solubility of minerals from minetailing sites and release of metals while the higher pH
in the small intestine may promote precipitation and
removal from the body. MINTEQA2, and equilibrium
geochemical speciation model, allows prediction of
metal speciation in aqueous systems that simulate the
human digestion system.
The data for modeling were obtained from
published and unpublished reports describing sulfide
mine tailings from mining districts in New Mexico.
Preliminary results show that under highly acidic,
oxidizing conditions of human stomach the dissolution
of sphalerite is high. Because Cd is hosted by
sphalerite it can be released . Organic acids similar to
those in the human stomach tend to increase the
solubility of minerals and thus the mobility of toxic
metals. The results of computer simulation will be used
in the design of experiments.

79. Investigations of gold-silver telluride and
carbonate mineralization at Berners Bay, Alaska

S..Il_GHAMS.IAD AND P.G. SPRY
Department of Geological and Atmospheric Sciences,
253 Science 1, Iowa State University, Ames, IA
50011
The Berners Bay district, containing the large
Kensington deposit (1.9 million oz.
Au), is the
northernmost extension of the famous Juneau Gold
Belt. Triassic metabasalts and gray phyllite, along with
the Jualin Diorite (105 Ma), host this district, with gold
mineralization at 52.6 Ma. This type of district is
unusual for Alaska, in that gold is primarily contained in
a variety of tellurides. Seven vein stages are present at
Berners Bay: the first two pre-date the gold-bearing
hydrothermal system; two early ore-stage vein sets
contain varying amounts of quartz, chlorite, calcite and
pyrite; two late ore-stage sets contain varying amounts
of quartz, ankerite and pyrite; one final vein stage postdates ore, and mainly contains ankerite. Ore minerals
include native gold, electrum (Au.Ag), calaverite
(AuTe2), petzite (Ag3AuTe2) , sylvanite ((Au ,Ag)2Te4),
and a gold tellurate . Other Te-bearing minerals include
stuetzite (Ag(5-x)Te3)i hessite (Ag2Te), altaite (PbTe)
and coloradoite (HgTe). Preliminary studies have
identified a regional mineralogical zonation . Gold-rich
ores appear to dominate the NE area of the district,
which contains calaverite and low Ag-bearing gold (1-6

81. Distribution of heavy minerals in the Cedar
River, Cedar Falls area, Iowa

A.__M,_ERl::IARDI and K. J. DENAULT
Department of Earth Science, University of Northern
Iowa, Cedar Falls, Iowa 50614-0335
Heavy minerals are those minerals with a specific
gravity greater than 2.80 gm/cc. Though these
minerals usually make up a small portion of the bed
load of any stream, they contain key minerals for
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was applied to the top of the columns by a rain
simulator, and then collected in a 4-partitioned collector
system at the bottom. The first arrival times of water at
the bottom of the column segments 1, 2, 3, and 4 were
7, 9, 12, and 15 minutes respectively. This observation
suggests that water moved through preferential
pathways without bringing the columns to complete
saturation . During a 2 hours and 30 minutes of flow
period, the segments 1, 2, 3, and 4 allowed passage of
approximately 16%, 10%, 54%, and 20% of the applied
water respectively. The columns were then rained with
bromide tagged water with variable intensities, such as
58 mm/hr (Infiltration Capacity) , 116 mm/hr, and 232
mm/hr. Bromide mass transfer was greater during
higher rain intensities which is attributed to the rapid
transfer of bromide through the preferential channels
due to less interaction with regular soil matrix. It was
also observed that peak concentrations of bromide
passed through different segments of the column at
different times. Finally, preferential pathways were
marked by applying an adsorptive fluorescent dye,
Rhodamine 8. Upon examination by visual observation
and an ultraviolet lamp, ii was found that the dye
primarily moved through preferential channels which
made approximately 20% of the total volume of the soil
columns. This study demonstrated that the vertical and
spatial variabilities in the contaminant mass transfer
rates, and the total volume of active flow channels, can
be quantitatively determined in laboratory soil columns .

interpretation of the source of the bed load and are
often the source of trace elements dissolved in the
stream.
Two sand samples were collected from four sites
along the Cedar River in the Cedar Falls area, Iowa .
One sample was collected from the waters edge and
the other from sand bars. Samples were air-dried,
sieved, and heavy minerals separated by flotation in
bromoform. Individual heavy mineral phases were
identified optically and by X-Ray diffraction . The
relative abundance of the heavy mineral phases was
determined by point counting separates.
The results of this study will be presented and
discussed. The abundance and distribution of heavy
minerals may shed light on the geochemistry of the
Cedar River.
basin
selected
between
82. Relation
characteristics and stream water-quality in eastern
Iowa

IL K AKERS
U.S. Geological Survey-Water Resources Division,
400 South Clinton Street, Iowa City, IA 52240
As part of the National Water-Quality Assessment
Program, studies began in October 1993 in eastern
Iowa to determine the occurrence and distribution of
major chemical ions in surface water. The Eastern
Iowa study unit consists of a 19,500 square-mile area
in eastern Iowa and southern Minnesota that includes
the Wapsipinicon, Cedar, Iowa, and Skunk River
basins. Because a drainage basin has many factors
that contribute to the resultant water-quality, one way to
understand the occurrence and distribution of major
chemical ions in eastern Iowa streams is to look at the
relation between drainage-basin characteristics and
stream-water quality. A computer program developed
by the U.S. Geological Survey, Basinsoft, was used to
quantify basin and stream characteristics from digital
cartographic data. These characteristics were then
compared to water-quality data that were collected
monthly and during high-flow events since March 1996
at the outlet of 12 basins.

84. Threat levels and source areas of nitrate
recharge in Webster County, Iowa
M.£.~ATHISON and R. D. CODY
Department of Geological and Atmospheric Sciences,
253 Science 1, Iowa State University, Ames , IA 50011
Nitrate contamination of ground and surface waters
is being studied in the area northwest of Fort Dodge,
Iowa . This area consists of the Des Moines River
floodplain and highlands adjacent to it. Agricultural
drainage wells and an egg plant are located in potential
recharge areas. The drainage wells connect to
unconfined aquifers north of Fort Dodge, in Humbodt
County, and provide a conduit for fertilizer-derived
nitrate. The egg plant is located on a topographic high,
and may also be a nitrate source. In addition, rural
wells in the Fort Dodge area may be poorly
constructed , and many have typical depths of less than
50 feet with tile casings that are 50 or more years old.
These farm wells may also be nitrate sources for
contamination .
Measurements of nitrate, dissolved oxygen and
phosphate are being made with a Hach colorimeter.
The levels are being monitored in private rural wells
and in the local surface water. Dissolved oxygen levels
are only being taken in the wells and phosphate levels

83. Quantitative assessment of preferential
pathways of contaminant transport in undisturbed
soil columns

M Z IOBAL
Department of Earth Science, University of Northern
Iowa, Cedar Falls, Iowa 50614
Temporal and spatial variabilities in contaminant
mass transport were studied in the laboratory on two
locally derived soil columns in summer, 1997. Water
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Dept. of Earth Science, University of Northern Iowa ,
Ceda r Falls, IA 50614

are taken only in the surface water, wh ile nitrate levels
are taken in both. Preliminary results have shown that
peak levels have occurred in fall , and are to be
expected in spring . The highest peak levels to date for
nitrate are > 30 mg/1 for rural wells and 100 mg/I for the
surface water. In contrast to this , the lowest levels
have been seen in winter, these are to be expected in
summer as well.

The Cedar Hills Sand Prairie near Cedar Falls ,
Iowa , has eolian deposits grading into the pre-lllinoian
till . This area has a seep where water flows out of the
ground into a low marshy swale. To determine
groundwater characteristics, water and soil samples
were taken from nine hand augered wells and from a
few surface locations within the swale.
The soil in the upper portion is a clean , quartz,
eolian sand. About 40% of this sand ranges between
1/2 mm and 1/4 mm, and 40% ranges between 1/4 mm
and 1/8 mm. The permeability of this sand is 3.8
m/day. As depth increases, moving down the slope to
the south, the clay content also increases. At the
bottom of the lowest two wells, the soils have a loamy
texture with about 25%, 30%, and 45% of clay, silt, and
sand, respectively. This texture creates a relatively
impermeable layer. At the seep itself, a very dark,
organic, hydromorphic soil is present. For the water
samples, the total dissolved solids (TDS) ranged from
23 to 45 mg/Lin the wells and from 28 to 151 mg/Lon
the surface. The pH ranged from 6.23 - 6.78.
All of these factors indicate a very shallow
groundwater system with the upper part of the sand
prairie acting as the recharge area. The water flows
quickly through the sand to the perched water table
which is held up by the more highly impermeable till
and loamy deposits. The water in the perched sandy
aquifer can no longer travel downward so it develops a
high horizontal flow component. This causes the water
to flow down-gradient to the south until it encounters
the surface at which point it seeps out into the swale.

85. Water-quality differences between urban and
agricultural areas of alluvial aquifers in eastern
Iowa and part of southern Minnesota, 1997
S.J.___MLKl:illE.E and M.E. SAVOCA
U.S. Geological Survey, PO Box 1230, Iowa City, IA
52244
A study was conducted in the Wapsipinicon ,
Cedar, Iowa, and Skunk River basins during June
through July, 1997 to determine the effect of urban and
agricultural land use on water quality in shallow alluvial
aquifers--the major ground-water supply source in the
basins. The study was part of the U.S. Geological
Survey's National Water Quality Assessment.
Monitoring wells were installed in urban (31 wells) and
agricultural (30 wells) areas. The average screened
interval was 6.5 to 11 .5 feet below the water table .
Ground water from alluvial aquifers in samples
from urban areas, on average, contained greater
dissolved-solids concentrations, more pesticide
compounds, and over eight times the number of volatile
organic compounds (VOC) than ground water in alluvial
aquifers in samples from agricultural areas. Ground
water in alluvial aquifers from agricultural areas
contained significantly greater nitrate and pesticide
concentrations than in ground water in alluvial aquifers
from urban areas.
Average dissolved-solids
concentration was 471 mg/I (milligrams per liter);
average nitrate concentration was 2.9 mg/I ; and the
average total pesticide concentration was 0. 1 7 µg/I
(micrograms per liter) in samples from urban areas.
The average dissolved-solids concentration was 308
mg/I ; average nitrate was 9.3 mg/I ; and the average
total pesticide concentration was 1.3 µg/I in samples
from agricultural areas. The nitrate concentration
exceeded 1 0 mg/I in 39 percent of the samples from
agricultural areas and in none of the samples from
urban areas. Deethylatrazine was the most commonly
detected (80.6%) pesticide in samples from agricultural
areas and atrazine was the most commonly detected
(50%) pesticide in samples from urban areas.

87. Applications of GIS in structural geology: a
case study on the structural geology of southern
California and southwestern Arizona
B_.i!Al\l , C. E. JACOBSON, G. B. HAXEL, D. R.
SHERROD, and R.M . TOSDAL
Dept. of Geological and Atmospheric Sciences, Iowa
State University, Ames, IA 50011
In the past four decades, extensive research has
been carried out on the geology of southern California
and southwestern Arizona , and large amounts of field
data have been collected . Although geologists have
tried to display these geologic data on maps,
unfortunately, due to the high cost of the traditional
map-production process, many such efforts were never
completed . So, these data were made available only
as unpublished thesis maps, or federal or state agency
open-file reports. Now, with GIS, we can convert these
data into digital format. Once in digital format, they can
be easily displayed in any formats, scales, projections,
and areas of coverage . If integrated with other data

86. The characteristics of the shallow groundwater
flow in the Cedar Hills Sand Prairie
s.._f>__LOJ:::IEIDE and M. Z. IQBAL
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sources, they can also be used to do various analysis
and modeling.
We have digitized five 1:24,000 and one 1:50,000
quadrangle geologic maps of our research area , and
combined these vector data with raster data, such as
remote sensing and DEM data, to conduct 2D and 3D
modeling and analysis. This has significantly enhanced
our understanding of the complicated spatial relations
of the geologic structures, which are very hard to
visualize on two-dimensional geologic maps. Our
tentative research results indicate that GIS is a very
powerful tool for efficiently capturing, storing,
organizing, manipulating, analyzing, modeling, and
It has a great
displaying geologic information.
application potential in structural geology.

89. Unusual effects in driven vibrating wires

R.J.J:IAN_S_ON and M.P. KASSAKATIS
Department of Physics, University of Northern Iowa ,
Cedar Falls, IA 50614
The simple theory of vibrating strings ignores
tension variations in the string . Many unusual effects
are observed in vibrating strings or wires as a
consequence of tensional changes and longitudinal
motion. For a wire driven sinusoidally in a transverse
direction, notable effects observed at driving
frequencies near a natural resonance include the
generation of motion perpendicular to the plane of the
driving force, sudden jumps in amplitude and phase,
whirling motion, and hysteresis [R .J. Hanson, J.M .
Anderson, and H.K. Macomber, J. Acoust. Soc. Am .
96, 1549-1556 (1994)). Further work demonstrates the
generation of second, third and higher harmonics with
amplitudes sometimes comparable to the first. These
harmonics, present in both the driving and
perpendicular directions, contribute to a very complex
total motion. All of the effects are very sensitive to
asymmetries which produce slight differences in free
vibration frequencies in two orthogonal directions.
Phenomena will be qualitatively demonstrated with
video displays of the signals from optical motion
detectors.

88. Production of a digital geologic map of Iowa:
Phase 1, The bedrock geology of northwest Iowa.

RR ANDERSON
Iowa Department of Natural Resources Geological
Survey Bureau, 109 Trowbridge Hall, Iowa City, IA
52242-1319

IDNR Geological Survey Bureau geologists, in
cooperation with the USGS STATEMAP program, are
in the process of producing a Digital Bedrock Geologic
Map of Iowa. To produce the map, Iowa was divided
into 4 regions, each to be completed as a separate oneyear project. Each project includes the evaluation of all
geologic data, (well logs and samples, rock exposures,
published information, soil maps, etc.) and the
computerization of site locations and geologic
information. These data are first used to update
existing digital maps of the elevation of the bedrock
surface of the region. The geologic data points are
then superimposed on the bedrock surface maps, and
geologic contacts are drawn using structure contours
for specific stratigraphic datums. The use of a map of
bedrock topography as a base for the geologic mapping
allows more accurate location of geologic contacts .
Although the maps are digital and may be reproduced
at any scale, they are being produced at 1: 1 00,000
scale (with mapping in greater detail where available
data allows.) The NW quadrant was completed in 1997,
and mapping is in progress in the NE quad. Of special
note on the completed NW map are the subdivision of
Cretaceous System strata, the more accurate mapping
of the Manson Structure, and the incision of the
Fremont Channel. The completed bedrock geologic
maps will be added to Iowa's GIS data base from which
they can be retrieved and combined with other digital
data to produce derivative maps such as the thickness
of unconsolidated materials.

90. Precision measurements on vibrating wires

M.~AKATIS and R.J . HANSON
Department of Physics, University of Northern Iowa ,
Cedar Falls, IA 50614
Optical techniques have been used to observe
trajectories of a point on a vibrating wire and to make
precise measurements of the motion. Detectors similar
to those discussed in (Phys. Teach. 25, 165-166, 1987)
are oriented orthogonally to permit observations in two
transverse directions. The ends of the wire are
mounted rigidly on a steel beam. A magnetic field near
the center of the wire and an oscillating current in the
wire produce a sinusoidal driving force . Since the
range of displacement measured by the optical
detectors is about 0.2 mm, the detectors are placed
near one of the clamped ends for large amplitude
oscillations. Outputs of the optical detecors are fed to
an XV oscilloscope for visualization and photography of
the motion, as well as to an FFT high resolution
frequency analyzer for precise frequency, amplitude
and phase measurements. Experimental techniques
will be discussed and the complex motions of the wire
will be exhibited on video tape. Observations of a freely
vibrating plucked string will also be presented.
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project, describe the manner in which the design was
implemented, discuss results pertaining to the five
scientific objectives, and provide an overall status
report on the project. This projected is supported by
the Iowa Science Foundation.

91. Character recognition holograms

Dept of Physics, University of Northern Iowa, Cedar
Falls, IA 50614
PHYSIOLOGY

No abstract available.
94. Thrombin(THR) induced vasodilation does not
require activation of pertussis toxin(PTX)-sensitive
G-proteins

92. lntennodulation noise in character recognition
holograms

SA MANIHEI, B.E. RUPERT, and D.D. GUTTERMAN
R CHINEN
University of Iowa Hospitals and VA Medical Center,
1OW24, Hwy. 6, Iowa City, IA 52246

Dept of Physics, University of Northern Iowa, Cedar
Falls, IA 50614

THR elicits dilation through a THR receptor, which
is part of a 7 transmembrane domain receptor family.
In conduit arteries, receptor binding activates a PTXsensitive G-protein which mediates dilation by releasing
NO. We examined whether this mechanism operates
in human coronary arterioles(HCA). Methods: HCA
were dissected from atria, cannulated , and bathed in a
circulating physiological buffer. After constriction (3050%) with endothelin, changes in vessel diameter were
measured to increasing concentrations of THR (10-4 to
101 U/ml) using in vitro video-microscopy. Responses
to THR were reassessed in the presence of
indomethacin (INDO, 1Q-5 M), NwNitro-L-Arginine Methyl
Ester (L-NAME, 10-4), and PTX (100ng/ml). Results:
Time controls (n=8) dilated similarly to THR during two
consecutive dose responses (maximal dilation, max D=
87±3% vs 79±5%, p=ns). After 60-90 min incubation
with PTX (n=7), dilation to THR was not altered (max
0=80±3%). PTX did impair dilation to serotonin (10- 9 to
10-4 M, n=3) (max 0=93±8% vs 37±17% after PTX).
Neither L-NAME (n=4) nor INDO (n=3) reduced dilation
to THR (max 0=106±1% and 92±5%, p=ns). Dilation to
nitroprusside (10- 4 M) was not altered by any
intervention. Conclusion: In contrast to animals, THRinduced dilation in HCA is independent of G/G 0 -protein
activation and of NO, possibly involving release of
endothelium derived hyper-polarizing factor. Supported
by VA/JDF and NIH (HL52869).

No abstract available.
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93. A microclimate research project involving
elementary through undergraduate students

Mi._filEB.MANN, J. L. BENSON, M. J. BLANCHARD,
C. J. BURRICHTER
School of Science, Buena Vista University, Storm Lake,
IA 50588
A microclimate research project has been carried
out in the vicinity of the community of Storm Lake, IA
and its adjacent lake. We have studied temperature
and wind variations, and associated windchill
variations, as related to distance from the lake, and as
related to the degree to which an area has been built
up. In order to carry out this project, thermometers and
wind gauges were installed at six schools in and near
Storm Lake. These data collection sites include an
elementary school, a middle school and three high
schools. A key aspect of this project is the fact that the
data has been collected primarily by students and
teachers at the participating schools. Analysis of the
data has been carried out primarily at Buena Vista
University, but has included other participating students
to a degree that is appropriate.
Another important aspect of the project is its basis
in a three-fold approach. The project has a strong
basic science component, in which five fundamental,
scientific objectives have been studied . The project
also has a science education component, rooted in the
extensive participation of area K-12 teachers and
students. Finally, the project has been successful in
bringing science to the general public by generating
extensive interest in the project's progress and results .
We will present the background and rationale for the

95. Genistein, estradiol and tamoxifen effects on
hypertension development and other parameters
in ovariectomized spontaneously hypertensive
rats

D~B. STRATTON, AND R. J. MORROW
Departments of Biology and Pharmacology, Drake
University, Des Moines, IA 50311
The authors have previously shown that genistein
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